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WITH THE NEW  HILMOR R.P.5 MACHINE 


No need for back breaking effort - no need to wrestle with machine, berch 
or stand. The R.P.5 makes light work of bending up to 2" copper tube, it 
requires no fixing or bolting down and it’s competitively priced. 





CAPACITY : 


” to 2” BSS.659 Copper tube. 
" to 14” o.d. Electrical Conduit. 
‘ to I” nom. bore Gas (BSS.1387). 


a[-a}oaje 


FEATURES : 
@ Rotary bending action through powerful ratchet and screw. 
@ Completely portable, compact and fitted with detachable legs. 


@ Produces sets, double sets, saddle bends etc., and all bends required for 
normal installation purposes. 


@ Robustly built and supplied with fully machined formers in best quality 
Meehanite. 


FIRST MADE eS TE ILEMI (OUR Finest mao 


Ask your local stockist for catalogue and prices or write to:- | 
HILMOR LTD ° CAXTON WAY : STEVENAGE ° HERTS ° Phone STEVENAGE ws} g 
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The OLP. and OLM. Turbo Blowers have been designed 


especially to satisfy the demand for an efficient high-speed 
single-stage machine to handle medium to large volume flows ~ 
at medium pressures (up to 10-12 p.s.i.g. on air or 6 p.s.i.g. 
Towns Gas). 

As these blowers are of the high-speed type they are of 


relatively small dimensions for a given flow and hence result 
in a saving in cost of foundations, space, and buildings. 


Their capacity for satisfactory service is testimony to the 
= exceptional care which has been taken in the design and 
o manufacture to retain the traditional “DONKIN” feature of 


and OLM., @ | — 
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THE BRYAN DONKIN COMPANY LIMITED 


ENGINEERS a CHESTERFIELD 
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There is more in gas metering than meets the eye. 


This is a leather diaphragm assembly for a domestic meter. 


Each diaphragm is made from a selected portion of the skin of a 
straight-haired sheep found in Madras Province. Specially tanned and 
shaved to an even thickness, it allows continuous flexing without 
wear or distortion. A compounded oil dressing preserves its qualities 


and keeps it impermeable to town gas. 


It is the thorough design, meticulous manufacture and careful assembly 
of each component that has made Parkinson Cowan meters so 
famous for long life with consistent accuracy. 


PARKINSON COWAN GAS METERS 


Terminal House, 52 Grosvenor Gardens, London, S.W.1. Sloane 0111. 
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Lord Mills—Champion of Competition 


INCE he became Minister of Power there have 
S= few reasons for supposing that Lord Mills 
views the gas industry with a particularly sympa- 
thetic eye. When he spoke at the President’s Luncheon 
during the I.G.E. meeting a year ago we wondered 
whether his speech contained more threat than promise. 
Not that we require sympathy; but the industry is suffer- 
ing from the strain which is an inevitable by-product of 
undergoing a major change. The new pattern of the 
industry is gradually taking shape and it is only natural 
that until the transition from traditional methods of gas 
making to the flexible blend of traditional and non- 
traditional methods which will characterise our future 
mode of operation is properly accomplished. and until 
the industry has emerged from the chrysalis in its new, 
streamlined form, it has a right to expect a certain 
amount of understanding from a fuel Minister. 
However, although we criticised the formation by the 
Minister of a committee of enquiry into the possible 
co-ordination of services in the gas and electricity indus- 
tries, we did not interpret this, as some did, as further 
evidence of the cold shoulder. On the contrary, it seems 
clear that the Minister was forced into taking this step 
by certain nagging and ill-informed elements. Of the 
result of the enquiry we have little doubt. The presence 
on the committee of extremely able and experienced 
representatives of both industries should ensure that the 
conclusions reached will be sensible and, whatever minor 
economies may be suggested, will in no way conflict with 
the fundamental principle that free competition is more 
lixely to achieve cheaper fuel—which, after all, is the 
teal object—and satisfactory service than the blunting 
irfluence of ‘ co-ordination.’ As we have said before, 
tl > total amount spent by the two industries on sales 





promotion and advertising is remarkably small, and the 
need to disseminate information to the public on a sub- 
stantial scale would still exist even if the competitive 
element were removed. 

On the subject of competition Lord Mills has gone on 
record as saying that he could see ‘no overwhelming 
proof that the kind of competition that there is leads to 
a waste of resources.” Any doubts that the Minister 
might have changed his mind since that statement was 
made were dispelled when he addressed the Jubilee Con- 
ference of the Advertising Association at Brighton last 
week. This is what he said: ‘It is certain that adver- 
tising. which is the support and perhaps the inspiration 
of free enterprise, is not ignored—nay, is welcomed—by 
the great nationalised industries of the country which are 
a creation of our time. It is clear that developments in 
our national wealth and well-being follow the basic 
inventions and discoveries of the scientists and engineers. 
But what would they avail if they did not possess the 
media to spread the knowledge of these matters to those 
who can benefit by them at home and overseas? ’ 

Lord Mills went even further in his defence—perhaps 
championing is a better word—of advertising and com- 
petition. He submitted that advertising had a very full 
role to play in assisting the country to achieve its 
objectives. Pointing out that the economists’ conception 
of perfect competition required, among other things, 
that all buyers in the market should have perfect know- 
ledge of the goods and services being supplied, Lord 
Mills said: ‘We all know that nothing in this world 
is perfect, and neither competition nor knowledge is 
more perfect than anything else. But I believe we 


should seek to encourage as great a degree of compe- 
tition as we can. 


From my own experience of many 
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years as a business man, I am convinced that this is 
the only way in which one can achieve the highest levels 
of efficiency. So we must, at the same time, ensure the 
maximum degree of knowledge of the products of 
industry, and this is particularly true of this country 
where our trade, both at home and overseas, is built 
up of a wide variety of goods, frequently changing and 
constantly improving. 

Lord Mills defined the function of advertising as 
‘bringing the knowledge of this variety of products to 
the notice of would-be buyers; to introduce consumers 
to the new ideas and processes on which the successful 
development and expansion of industry depended; and 
by the growing techniques of market research to ascer- 
tain the reaction of consumers to the commodities that 
were being sold as a guide to future production policy.’ 

Nothing could be clearer than that; and we may 
surely conclude that whatever else Lord Mills may 
have in mind for the future of the gas industry, he 
has no personal wish to interfere with the free compe- 
tition which is the lifeblood of any business which exists 
in order to give the public the best service possible. 
Given that freedom, plus a proper understanding of the 
industry’s potential in the fuel situation of the future. 
we can see no reason for pessimism. 


Outlook: Bright 


|: the Presidential Address this year Dr. J. Burns, 


who, as Chief Engineer of the North Thames Gas 

Board, probably holds one of the most important, 
purely technical, executive positions in the British gas 
industry, has chosen as his subject a review of the 
industry since vesting day. He discusses the develop- 
ments in the industry since nationalisation and shows 
how it has been necessary to initiate new policies in gas 
production and distribution to overcome the effect of 
certain fundamental changes in the cost of raw materials 
since the immediate post-war period. 

The North Thames Gas Board inherited from its 
immediate ancestor, the Gas Light and Coke Company, 
a tradition of administration on a large scale, a certain 
broadness of outlook, and an ability to ‘think big’ 
besides, of course, a high standard of technical operat- 
ing ability. Very often the constituent undertakings in 
other areas were less easily able to endow their boards 
with these qualities; it is true to say, therefore, that the 
North Thames Board had the advantage of being able 
to get away to a flying start at vesting day with a 
temporary lead over the rest of the country. As other 
areas have developed their production and distribution 
plans, this lead has naturally diminished. 

Dr. Burn’s review is of particular interest in that it 
shows how great an effect a fundamental economic 
change such as in the cost of the industry’s chief raw 
material, coal, and in freight charges can have on the 
means of gas production. This will be quite clear to 
many production engineers who have had to fight rising 
costs in gas production. On many occasions, when 
costs have been reduced by streamlining the use of 
labour and by installing better mechanical handling 
methods, a rise in coal or freight prices has nullified 
all the advantages gained. 
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The policy in the industry directly after the war wis 
to install new carbonising plant, both because th s 
was the traditional process of gas-making and becau e 
the cost of coal and the cost of its transport to tle 
gasworks made it an economic raw material. Changes 
in the price structure of all coals introduced by the 
National Coal Board soon after nationalisation and the 
increase in railway rates tended to undermine this 
policy. These two changes hit the industry much 
harder than they did the electrical industry, which was 
able to burn low-grade coal for steam-raising in iis 
power stations, and, since a national electricity supply 
grid had been established before the war, it enjoyed a 
much greater flexibility in choice of site for its power 
stations. The gas industry had little choice before 
vesting day other than to build its works at the point 
of consumption away from sources of coal or coi- 
venient coal handling facilities such as ports. The 
comparative youth of the electricity generating industry, 
ioo, made developments in manufacturing efficiency 
slightly easier than in the much older and thermally 
more efficient gas-making process. 

The need to replace much of the manufacturing 
plant in the smaller undertakings of many area boards, 
and to use carbonising plant decided upon shortly after 
the war to the best possible effect, has been responsible 
for great efforts being made in designing the optimum 
size works. These can take advantage of as much 
mechanisation as possible without losing the personal 
touch of individual management, which has been a 
tradition of the industry for so many years. The 
placing of such a works for easy transit of coal and 
coke has meant the development of grid supply 
systems. Dr. Burns points out that the prices of coal 
and transport costs ruling shortly after war would not 
have justified the development of grid systems to the 
extent that rising costs in gas production have since 
made necessary. 

The other great developments in the industry since 
the war have been the use of unconventional raw 
materials for gas-making such as oil and total gasifi- 
cation of low-rank coals. In fact the modern gasworks 
is fast becoming more akin to a chemical works. Using 
refinery gases, including tail-gas and light petroleum 
gases has increased the industry’s competitive position. 
L.P. gas in particular is used in the production of peak 
load gas—which can be a costly item. 


The future of the gas industry is summed-up by Dr. 
Burns: Every source of raw material for gas-making 
must be considered, he says, even imported natural gas. 
The industry must be ready to transport gas even longer 
distances than it does now. Dr. Burns points out that 
70%, of all gas consumed in Great Britain is made in 
a zone 35 miles round a line drawn between London 
and Manchester. In this zone, too, 70% of the 
developed reserves of coal of ranks 800 and 900 are 
to be found. Such an area should be completely inte- 
grated. 

If the industry since the war has been able to sur- 
mount the many obstacles it has had to meet with such 
vitality, its chances of successfully adapting itself to 
future conditions of the production and supply of great 
quantities of gas from fewer and fewer works are very 
good indeed. 
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Personal Notes 


Min. R. C. HESKETH-JONES, formerly 
Sales Director (Industrial Division) of 
Briiish Oxygen Gases Ltd., has been 
appointed Chief Executive (Overseas) at 
the Head Office of the British Oxygen 
Company. In this capacity he will handle 
the overseas affairs of the Group in 
direct association with the Managing 
Director, Mr. T. E. Potrs. Mr. R. J. 
FosrerR, recently Director and General 
Manager of British Oxygen Aro Equip- 
ment Ltd., succeeds Mr. Hesketh-Jones. 
CapraAIN Q. P. WHITFORD, 0O.B.E., who is 
taking charge of the aircraft equipment 
works at Harlow, will in future be closely 
linked with the activities of British 
Oxygen Aro Equipment Ltd. 


Mr. R. Sr. C. SANDALL, Secretary of 
the British Coking Industry Association, 
has been elected a Fellow of the Char- 
tered Institute of Secretaries. He has 
been awarded the W. E. Wallace 
Memorial prize by the Chartered Insti- 
tute of Secretaries for the best paper on 
secretarial practice at the December. 
1957, final examination. 


RECORD YEAR FOR 


N his statement to the annual general 
mineeting of Newton Chambers & Co., 
Ltd., the Chairman, Sir Peter Roberts, 
said the heavy construction department 
of the engineering division had surpassed 


Diary 


May 19.—WEs1I 
Edmund Street, Birmingham. Meeting 
at 2.30 p.m. 

May 21. 
ASSOCIATION (N. WESTERN REGION): 


MIDLANDS GlS.: 


- COMBUSTION ENGINEERING 
The Engineers’ Club, Manchester. 
‘Grit and Dust Collecting Equipment 
for the Smaller Plant’ by C. J. 
Stairmand of LC.L, Ltd. 2.30 p.m. 


May 21.—LONDON AND COUNTIES COKE 
SALES CircLE: 90, Buckingham Palace 
Road, London, $.W.1. Annual Meet- 
ing followed by talk, * The Conversion 
of Coal Fires to Approved Coke- 
Burning Appliances, by G. H. Fuidge: 
Chief Physicist of the South Eastern 
Gas Board. 2.15 p.m. 


May 27.—LONDON AND SOUTHERN SEC- 
r10N, 1.G.E.: Connaught Rooms, 
Great Queen Street, London, W.C.2. 
Spring Meeting. Annual Luncheon 
nd Chairman’s Address. 


Mzy 28.—YorKSHIRE JUNIORS: Hull. 
oint Meeting with MANCHESTER 
UNIORS. Tour of Gasworks and 
Jocks. 


M: y 28.—WALES AND MONMOUTHSHIRE 
UNIORS (NORTH WALES _ SECTION). 
‘aper by D. J. Turner, Senior Chemist, 
Jorth Wales. 


Mr. HaroO_D ROBERT SMITH has been 
elected President of the Derby Society 
of Engineers. Mr. Smith is Senior Gas 
Engineer of the Notts. and Derby Divi- 
sion of the East Midlands Gas Board, 
and a member of the Institution of Gas 
Engineers: he also belongs to the Path- 
finders’ and Derby Motor Club. 


Mr. R. M. DouGtas has succeeded as 
President of the Federation of Civil Engi- 
neering Contractors from Mr. A. M. 
HoLsBEIN, who has held this office since 
1956. Mr. E. C. Beck takes over from 
Coit. A. C. NEWMAN, V.c., as Chairman. 
Mr. J. Maurice LAING is the new Vice- 
Chairman. 


Mayor C. G.  TRAHERNE, Lord 
Lieutenant of Glamorgan, has _ been 
appointed Chairman of the Wales Gas 
Consultative Council following the 
retirement of Sir GEORGE HAMER, C.B.E. 


Mr. GEORGE HANNAH, District Manager, 
New Cumnock, has been presented with 
a grandmother clock in recognition of 
40 years’ service in the gas industry. 


NEWTON CHAMBERS 


the record turnover of the previous year. 

As a result of the extension of the con- 
structional shop the department was able 
to take advantage of greatly increased 
demand from the steel industry. Also, 
approval as Lloyds Class I welders, and 
the installation of modern equipment had 
enabled the department to undertake 
more work for the petroleum and 
chemical industries. 

The Company’s engineering division 
had a very satisfactory order book, par- 
ticularly on the steel construction side, 
though the foundry outlook was _ less 
promising in view of decreased demand 
for iron castings. 

The Company’s chemicals division had 
again had a successful year, and the 
acquisition of the share capital of 
Ransomes and Rapier, Ltd., enabled them 
to offer a complete range of excavators. 


J.W. Denton— 
an Appreciation 


N a tribute to JOHN WILLIAM DENTON, 

G.M. (JACK)}—Mnr. C. H. CHESTER, Chair- 
man of the South Western Gas Board, 
writes : 

The sudden death of Jack Denton at 
his home at Paignton on May | was a 
profound shock to me, as indeed it must 
have been to all his many friends and 
colleagues throughout the industry. 

His career began when he joined the 
Halifax Corporation as a Pupil in 1924 
and, when qualified, he came to the South 
West in 1929, first to Exeter and then in 
1933 to Torquay where, at the time of his 
death, he held the position of Engineer 
and Manager of the Torquay and Exeter 
Division. 

Throughout his life he not only demon- 
strated in his work that he was a loyal, 
capable and enthusiastic engineer, with 
the affairs of the industry very close to his 
heart, but he also gave his energies and 
loyalties to the professional institutions 
to which he belonged. 

His natural modesty, great charm and 
integrity were manifested in the many 
spheres in which he spent his life. His 
work for the social services was very little 
publicised and few knew the true courage 
with which he tackled all problems- 
courage which earned him the George 
Medal for gallantry during an air raid on 
the Torquay works during the latter part 
of the war. 

The sudden death, at the early age of 
53, of this charming, cheerful, and very 
able man is a great blow to all his friends 
and a great loss to the industry, especially 
in the South West. 

Our deepest sympathy is with his wife 
and family. 


Mobile Exhibition 


A new type of travelling showroom—a 
mobile exhibition—is now operating 
throughout the Central Division of the 
Scottish Gas Board. Many of the wide 
selection of appliances carried in the 
30-ft.-long vehicle are connected to a 
supply of gas carried in the unit. 


Awards for 25 years’ service were recently presented by Mr. J. G. O. Drake, Liverpool 

Group General Manager, to three senior Group officials—Mr. W. L. Howe, Industrial 

Engineer; Mr. R. H. Naylor, Distribution Engineer; and Mr. F. E. Starkey, Accountant. 

Pictured here, after the ceremony, are, left to right, Mr. Howe; Mr. Frank Fisher, 

Sales and Service Officer; Mr. Drake; Mr. Naylor; Mr. W. S. Hubbard, Production 
Engineer; Mr. Starkey; and Mr. C. Smettem. 





NATIONAL BENZOLE 
AND ALLIED 
PRODUCTS ASSN. 


AS the fifth annual general meeting 
of the National Benzole and Allied 
Products Association (N.B.A.) in London 
on April 30, Mr. H. H. Bates, Chairman 
and Managing Director of Benzole Pro- 
ducers, Ltd., was elected President of the 
Association. 

Mr. F. A. Jackman, of Carless, Capel 
& Leonard, Ltd., was elected Vice-Presi- 
dent of the Assocation, and the Executive 
Committee was elected as follows :— 

Dr. M. Barash, East Midlands Gas 
Board; Mr. L. W. Blundell, North 
Thames Gas Board; Mr. W. S. Dixon, 
Dorman, Long (Chemicals), Ltd.; Mr. 
C. M. Frith, South Yorkshire Chemical 
Works, Ltd.; Mr. R. T. Hayes, United 
Coke and Chemicals Co., Ltd.; Mr. W. D. 
Holt, National Coal Board, East Mid- 
lands Division; Mr. C. J. Johnson, 
North Thames Gas Board; Mr. J. E. 
Jones, South Eastern Gas Board; Mr. 
M. J. R. Lane, The Lincolnshire Chemi- 
cal Co., Ltd.; Mr. D. G. Moody, United 
Coke and Chemicals Co., Ltd.; Mr. M. 
Page, National Coal Board, Durham 
Division; Mr. W. A. Robinson, The 
Midland Tar Distillers, Ltd.; Mr. A. 
Slater, The Staveley Iron & Chemical 
Co., Ltd.; Mr. A. K. Steel, National 
Coal Board; and Mr. C. J. Waller, 
Scottish Tar Distillers, Ltd. 

The Secretary is Mr. W. E. Cartwright, 
and the offices of the Association are at 
Wellington House, Buckingham Gate, 
London, S.W.1. 


International 
Coal Preparation 
Congress 


_ third International Coal Prepara- 


tion Congress will take place in 
Brussels and Liége, Belgium, from June 
23 to 28. Technical visits to coalfields 
and research establishments have been 
organised during this and the following 
week. Organisation has been undertaken 
by the Institut National de I'Industrie 
Charbonniére (Inichar), Liége. 

This Congress deals with the prepara- 
tion of coal smaller than #3-in. There 
are 67 papers written by specialists. 
Several deal with the maximum efficiency 
in coal preparation and its use in coke- 
ovens and power-stations. 

All the papers will be published in 
English, French, and German before the 
Congress opens, the technical sessions of 
which will be held at Liége. 

The programme will comprise coal 
preparation in relation to its use in coke- 
ovens; coal preparation in relation to its 
use in power-stations; the preparation of 
raw coal before washing; the washing of 
small coal; slurry treatment, thickening, 
water clarification, flotation, filtration, 
drying, treatment of rejects and discard; 
control, supervision, automation, miscel- 
laneous; and trends in methods and pro- 
cesses relative to coal preparation. 
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CORRESPONDENCE 


Further Thoughts on the Treatment 
of Effluents 


DEAR SIR, 

I was disappointed to read the contri- 
butions to the discussion on my paper, 
“Some Thoughts on the Treatment of 
Effluents from Carbonising Plants’ in 
your issue of January 22, without having 
an opportunity of editing my extem- 
porary reply at the meeting. As I did, 
in any case, promise an answer in 
writing, I should appreciate it if you 
could find space to publish my further 
thoughts on the matter. 

First, in respect to my reply to Mr. 
L. G. Townsend, bacteriological treat- 
ment would be fully justifiable in the 
case of coke oven effluents where the 
phenol content is of the order of 0.1%, 
but with c.v.r. liquor containing 
0.3-0.4% phenol all endeavours should 
be made to improve methods for the 
recovery of this valuable product. In 
addition, c.v.r. liquor contains high per- 
centages of higher tar acids and thio- 
cyanates and it has been proved by 
Badger that complete purification by 
bacteriological: means is, at the moment, 
impossible and requires additional treat- 
ment of the liquor. 

As regards chemical oxidation, the 
Americans, to our knowledge, do not 
advocate the use of chlorine or ozone 
to oxidise untreated spent liquor but 
only in cases where the concentration of 
obnoxious compounds has been brought 
down to a very low level. A recent 
paper by Hall on the treatment of coke 
works effluent with ozone confirms this 
opinion. The cost of ozone is given as 
2s. per lb., and the quantity required 
to oxidise phenol is about 1.7 Ib. per lb., 
so that 1,000 gal. of liquor of 0.1% 
phenol would require 17 Ib. of ozone 
costing 34s. 

In addition, very close supervision is 
required with regard to pH. High pH 
favours the oxidation of phenol, but 
low pH is required to oxidise thio- 
cyanate. Thiocyanate is first oxidised 
to cyanide, but further oxidation does 
not take place until practically all 
phenol has disappeared. The efficiency 
of the oxidation of the cyanide is very 
low, and it would be more economical 
to remove it by a final treatment with 
ferrous sulphate or chlorine. Hall has 
found as well that the O/A value after 
the ozonisation was relatively high (up 
to 800 ppm.), which he attributes to 
oxalic acid and some condensation pro- 
ducts of a resin or gum type. 

The reasons for treating crude liquor 
rather than spent liquor are as follows: 

1. Although phenols distilled with 
concentrated ammonia may be reclaimed 
by decantation, it is not easy to sell this 
phenolic oil as such, and quite often it 
is mixed with tar, for which the price 
is low. In addition there is always some 
phenol actually dissolved in concentrated 
ammonia and lost. 

2. It is important from the economy 
point of view to have as high a concen- 
tration of phenol in the liquor as pos- 


sible. The volume of the spent licuor 
is always about 20% greater than the 
crude liquor, and this means that the 
concentration of phenol must drop. [he 
increased volume of spent liquor would 
increase the size of the phenol treatnient 
plant as well as the losses of solvent. 

3. The solvent recovery from the 
raffinate can be combined with call. 
plant and a separate solvent stripper 
would not be required. 

4. Precipitation of alkali soluble 
organic matter in spent liquor as pointed 
out by Mr. Townsend. 

As regards the interference of 
ammonia with the extraction process it 
has been found in our laboratory that 
the presence of ammonia has virtually 
no influence on the partition coefficient. 

The use of cheap solvents as light 
creosote oil doped with bases is only a 
half measure in treating the effluents. 
The partition coefficient for monohydric 
phenols is only 4-5 (M.I.B.K. 50-60) 
requiring much greater quantities of the 
solvent and hence increasing the size of 
the plant. Practicable reduction of 
phenol is about 90%, which still leaves 
in the treated liquor .02-.04% of phenol 
as compared with .002% given by the 
Germans. In addition to this higher tar 
acids and other gum forming bodies are 
removed to a small extent only. 

All efficient phenol solvents are un- 
fortunately expensive, but the loss of 
2-3 Ib. of M.I.B.K. per 1,000 gal. of 
liquor would mean 3s. to 5s., which is 
not necessarily extravagant. 

When using M.I.B.K. it is advan- 
tageous not to raise the temperature of 
the liquor because the partition co- 
efficient decreases with increase of tem- 
perature, and loss of solvent would in- 
crease due to increased solubility in the 
liquor and the increase of its vapour 
pressure. 

Regarding the point raised by Mr. N. 
Olsen, I do not know if 0.4% of phenol 
is the minimum concentration for 
economical recovery. What we all 
know is the fact that the economy of 
any process can be improved. What 
yesterday was regarded as not economi- 
cal, tomorrow may be profitable because 
of further development and improve- 
ment of the process. However, quite 
often the case is when the effluent can- 
not be disposed of by a sewage system 
and the choice must be made from 
several processes, none of which is bring- 
ing profit, but some are more effective 
than the others. Money must be spent 
no matter what process is chosen, but 
destructive processes do not bring any- 
thing in return as does a process of 
recovery. 


Yours faithfully, 
R. NIEZGODA, 
Research and Development Engineer 


R. & J. Dempster, Ltd., 
Newton Heath, Manchester, 10. 
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HEREAS the 30 years previous to 
1946 had seen no net increase in the 
rate of fuel consumption, in the ten years 
from 1946, Britain’s energy requirements 
had risen at the average rate of 5 mill. 
tons of coal equivalent each year, said Sir 
James Bowman, K.B.E., Chairman of the 
National Coal Board, in his opening 
address at the recent conference organised 
by the Institute of Fuel on ‘ The Use of 
Small Coal Today and Tomorrow.’ 

To the coal industry this presented 
enormous problems. Because of its very 
nature there is little flexibility in coal pro- 
duction. New development is not quick 
or easy, and it takes years to bring about 
major changes in capacity, Sir James 
continued. 

Despite this they had succeeded in 
meeting a large part of the increased 
requirements, the annual output of the 
collieries having risen by 30 mill. tons 
since 1946, compared with the increase in 
the country’s annual requirements of 
about 50 mill. tons of coal equivalent— 
the gap being filled largely by imported 
oil, though at times part has been met by 
imported coal. 

With competition for labour during 
most of the period so intense, they had 
had no choice but to look to mechanisa- 
tion. An outstanding example was the 
fact that power-loaded output increased 
from 194 mill. tons raised and weighed 
in 1954, to 55 mill. tons last year. 


Marked Advantage 


The productivity and costs of power- 
loaders showed a most marked advan- 
tage compared with other methods. The 
latest figures for this year showed that 
the number of manshifts required to pro- 
duce 1,000 tons of coal on power-loaded 
faces was 169, compared with 272 on con- 
ventional faces. And the wages costs 
were shillings a ton lower—a matter of 
great moment in an industry where wages 
costs form 60% of total costs. 

But if they seized the advantages which 
machines brought, they must also recog- 
nise the consequences of their use, and 
take steps to meet them. 

One of the outstanding problems was 
the tendency for machines to break up 
the coal more. This had accelerated the 
trend—already long established—toward 
an increasing output of small coal and 
a decreasing output of the larger sizes— 
though the power-loader was not the first 
o: only cause of this trend; explosives. 
fcr example, tended to shatter the coal 
more. 

Thus, whereas ten years ago a third of 
the output was large coal, this proportion 

| now dropped to less than a quarter. 
A das during the last two years they had 
sicpped up the mechanisation programme, 
s\ the trend had become more marked. 
L st year, for example, the output of 
lk. ge coal dropped by about 34 mill. 
tens. 

Yespite this, until 18 months ago, the 
tern of production had been fitted to 


the pattern of demand. 
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REVIEWS OVERALL SITUATION 
CONFERENCE ON USE OF SMALL COAL 





Indeed, within 
the overall growth in coal requirements, 
it was precisely in the smaller sizes that 
the increased demand had come. 

Whereas in 1947 the total inland dis- 
posals of small coal amounted to 64 mill. 
tons, in 1956 they amounted to almost 
93 mill. tons. Over the same period the 
disposals of large coal fell from 59 to 
534 mill. tons. 

Until 1957 there had been no question 
of surplus of any size or quality of coal. 
The difficulty over the whole range had 
been to meet demand. As recently as 
1955 they had been forced to import 
over 114 mill. tons of coal, over half of 
which consisted of small coal. Even in 
1956 they had imported over 5 mill. tons, 
again including smalls. 

This had been the situation up to 1957. 


SUVEVUL VELL TATED ETAT ETAT 


What It Was 
All About 


HE object of this conference on 

‘The Use of Small Coal—Today 
and Tomorrow,’ arranged by the Insti- 
tute of Fuel following an approach by 
the National Coal Board, and held at 
the Institution of Mechanical Engineers, 
was to probe the technical problems 
involved in using the increasing output 
of small coal. A paper by Mr. R. J. 
Moffat, Director-General of Marketing 
for the National Coal Board, highlighted 
the question. 

The President of the Institute of Fuel. 
Mr. H. McNeil, introduced the Chairman 
of the Organising Committee, Mr. J. R. 
Rylands, Past President, who presided 
at the first session of the conference in 
which the opening address was given by 
Sir James Bowman. The conference 
brought together senior scientists, fuel 
technologists, and users of small coal. 

Among those represented were the 
Ministry of Power, the universities, the 
nationalised coal, gas, and electricity 
industries, the National Industrial Fuel 
Efficiency Service, the British Iron and 
Steel Federation, the British Coal 
Utilisation Research Association, the 
Fuel Research Association, British Rail- 
ways, and users in general industry. 


TUNA 
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The conditions in that year were impos- 
sible to forecast, and some of the major 
factors which affected the demand for 
coal were of an exceptional nature. The 
weather alone was responsible for some 
3 mill. tons of the drop in demand. 

In agreement with the Ministry of 
Power, they had estimated for an increase 
in inland demand of 2-3 mill. tons in 1957 
compared with 1956. In fact, demand 


fell by 5 mill. tons, and had continued 
to do so this year, total disposals at home 
and abroad being down by 1 mill. tons 
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compared with last year. The Board now 
held over 84 mill. tons of of coal at 
collieries and opencast sites—5 mill. tons 
more than a year ago—of which almost 
all consisted of unscreened and small 
coal. 

In the face of the immediate difficul- 
ties—-the overall decline in demand, and 
the paradox of a continuing shortage of 
large and a marginal surplus of small 
coal—the Board was taking vigorous 
steps to meet the situation, especially in 
view of the Government decision that 
imports of large coal should cease (the 
loss incurred by the Board in selling 
foreign coal at British prices had, over 
the years, amounted to more than £70 
mill). 

To correct the balance between the 
various sizes of coal produced, they had 
launched a large-coal drive aimed at 
increasing availability of large coal from 
current production by 2 mill. tons this 
year. It was already producing results. 

But while the Board planned to pro- 
duce more large coal, demand for large 
coal must be reduced and the use of 
smaller sizes increased. This was where 
the consumer must play his part. 

In the domestic market the supply of 
‘doubles,’ already substantially increased 
over the last few years, would be stepped 
up further. To enable these supplies 
to be made available, the planned sub- 
Stitution of smaller sizes, including 
‘singles,’ for ‘doubles’ in the industrial 
market would be necessary. 


Quality Not Neglected 


They were not neglecting coal quality. 
Since vesting date, they had put into 
operation 228 cleaning plants at a capi- 
tal cost of over £44 mill., and a further 
45 coal cleaning plants were under con- 
struction or planned. 

The production of manufactured fuels 
had also been increased and research 
and development on revolutionary new 
forms of manufactured fuels, some 
of which had now reached the pilot 
plant stage, had been intensified. 

Meanwhile, there was considerable 
scope for the increased industrial use 
of small coal—using efficient and econo- 
mical methods already proved and 
widely adopted. And, as far as possible 
in the highly competitive conditions of 
the present market, the Board intended 
to increase exports of small coal. 

But there were great difficulties in 
overseas markets. The Continent had 
been affected like us by exceptional fac- 
tors tending to reduce demand recently. 
Our traditional customers had, during 
our years of shortage, turned to the 
Americans, and now Poland had entered 
the markets offering prices to ensure 
meeting competition regardless of cost. 
For the first time in many years, we 
had a surplus available for export, yet 
we faced a situation where this outlet 
was virtually closed to us. 
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We Must have Co-operation at All Levels 


Says Chairman in his Address 


A plea for co-operation throughout the 
industry to ensure its efficient 
operation was made by Mr. J. E. White 
in his Chairman’s Address to the North 
of England section of the Institution of 
Gas Engineers. 

Joint consultation at all levels was a 
key to the problem, Mr. White continued. 
In the area of the Northern Board there 
were 40 joint consultative committees 
operating at works, at distribution centres 
and at small composite units. Their com- 
position in most cases was of manual 
workers, members of staff and representa- 
tives of management. 

These committees fulfilled their true 
function as aids towards greater efficiency, 
improved safety, better health and the 
general consideration of employee wel- 
fare. Their contribution towards accident 
prevention by on-the-spot-study and re- 
commendation had been outstanding and 
there was little doubt that the knowledge 
that their deliberations were subject to 
interested study and comment at Board 
level conveyed to the humblest employee 
that he was, indeed, a part of the machine 
and that his views as well as his labours 
really did matter. 


The Key 


Joint consultation in the form of joint 
consultative committees and close contact 
with the trades unions was the key to 
contented and _ progressive industry. 
There was satisfaction in the knowledge 
that over many years our industry had 
shown enlightened leadership in _ this 
matter. 

*At the other end of the scale, are 
managers really managers?’ asked Mr. 
White. ‘Do they rapidly give up the 
struggle against the welter of paper work 
or do they fight back? One hopes that 
they fight, for any manager worthy of the 
name should have before him two never 
changing questions—‘Is that which I 
and those under me are doing at this 
moment really necessary, and if it is 
necessary, are the methods which I and 
they employ capable of improvement?” 

‘In this the Board again carries heavy 
responsibility—does the Board create the 
atmosphere which stimulates the restless 
and the enquiring mind and does it pro- 
vide the freedom of outlet which such a 
mind requires? It is within the power of 
the Board Members, by their active 
interest in what the employees are trying 
to attain, and in the day to day problems 
which confront them that the first steps 
towards complete unity of purpose are 
established. 

* Given the right leadership what then? 
Since the end of the war there has been 
much frustration, first from shortage of 
materials to a now crippling shortage of 
capital. It is clear that for some time to 


come the capital squeeze is going to 
make matters difficult and that many pro- 
jects will have to go into cold store; this 
is, however, not altogether without merit 
because it does present an opportunity to 
enquire if fullest advantage is indeed 
being taken of all that has been com- 
pleted and passed into service. 

‘I would refer here to the Paper given 
by Mr. J. E. McManus, “ Introspection 
by Technical Audit.” This paper has a 
double significance in that it represented 
a serious attempt to stand outside and 
look inward at technical practice and 
results over a full range of manufacturing 
plant from large to small, and from 
oldest to latest completed. 

‘More important, however, is the fact 
that this was an exercise in co-operation 
at its highest level, since here was a 
group of people sitting in judgment upon 
their own actions and upon the actions of 
their colleagues. 


About the 
Meeting 


OLLOWING Mr. White’s address, 

Mr. F. J. Webster was elected to 
the Chair for the ensuing year. Mr. 
A. Field was elected Senior Vice- 
Chairman and Mr. B. Richardson, 
Junior Vice-Chairman. 

At the luncheon, Mr. E. Crowther, 
c.B.E., Chairman, Northern Gas 
Board, proposed the toast of the City 
and Corporation of Durham, and the 
Mayor of Durham, Alderman 
W. A. H.. Shepherd, responded. 
Those present included Dr. W. T. K. 
Braunholtz, Secretary of the Institu- 
tion; Mr. Charles Robson, Director 
and Secretary, Ashmore Benson Pease 
& Co.; Mr. T. H. Riley, Director, 
Power-Gas Corporation, Ltd.; and 
Board Members and Officers. 

In the afternoon there was a tour 
of Durham Cathedral and Castle. 


‘In common with most modern house- 
hold equipment, gas appliances become 
more efficient and inescapably more com- 
plicated. Training must, therefore, begin 
at the craftsman and it is of growing 
importance that the district training to 
which apprentices are subject should, 
from the outset, contain a measure of 
“consumer approach,” for it is impera- 
tive that he should see the appliance he 
is installing through the eyes of the 
consumer. 

‘The art of the salesman in this 
industry goes beyond mere selling in that 
after-sales contact is to a very large 
degree continuous. The salesman, and, 
one should emphasise, the trained sales- 


man, builds up a desire to possess hay ing 
convinced his potential customer that 
satisfaction and pleasure will result fiom 
the purchase. 

‘At this stage the installing craftsman 
takes over, and it is unfortunately true 
that it is not always realised how much 
good can be undone by incomplete 
knowledge, and on the other hand, how 
much goodwill can be permanently 
created by the gas fitter who by reason 
of proper training can still further con- 
vince the consumer that the choice has 
been a happy one. 

‘There is, in my view, a good case 
for some sales training and experience 
as part of the normal training pro- 
gramme for gas fitting apprentices, and 
| am convinced that there certainly is 
a case for a continuous system of instruc- 
tion upon a properly organised basis 
whereby all fittings personnel are kept 
fully informed upon appliance develop- 
ment. 

‘Today the householder accepts into 
his life all manner of technical equip- 
ment, his car, television, water treatment 
plant, etc. and he “wants to know 
how.” The most certain way to estab- 
lish confidence is to be able to tell not 
only how, but also why. 


Exciting New Fields 


‘Not many industries with more than 
a century of history behind them are 
offered new and exciting fields for con- 
quest, yet this is happening in our case 
at this moment. The campaign for 
clean air and the introduction of smoke- 
less zones are at once an opportunity 
and a challenge. 

‘We have long proclaimed ourselves a 
two fuel industry and here and now is 
legislation calling for just that form of 
fuel service for which we have the 
complete answer. If we face up to the 
fact that coke is not always all that it 
might be, and if we have the initiative to 
devise genuinely promotional tariffs for 
gas there is a new lease of life and an 
opportunity for far greater service ahead 
of this industry. 

‘There is no reason whatever for gas 
and coke to be kept in separate camps, 
indeed, they should be sold by the same 
people as a complete fuel service and our 
publicity should be geared accordingly. 
I believe that great masses of people are 
ready to accept “ clean air” but hold off 
because they are not yet convinced that 
the change over can be brought about 
without a great upheaval and that, in the 
long run, the gas/coke combination will 
not cost them more. 

‘We must, therefore, prove that our 
modern appliances are easy to instill 
and establish the simple truth that the 
combined service is indeed cheaper.’ 
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COMPLETE COKING OPERATION AT NEW 
GILSONITE REFINERY 


LAIMED to be the first coking 
ee to perform the complete 
coking operation at a single site and 
lo be the first privately-financed plant 
in the United States to manufacture 
petroleum products from non-petro- 


lum sources, a new combination 
delayed coking and thermal cracking 
unit has recently been installed at 
Gilsonite, Colorado, for the American 
Gilsonite Company, an affiliate of the 
Barber Oil Corporation and the Stan- 
dard Oil Company of California. 
From a charge of 700 tons of 
Gilsonite ore a day it produces 1,300 
barre!s of gasoline a day and 275 tons 
of calcined coke. 

Gi'sonite is the registered trade 
tame for a naturally occurring solid 
hydrecarbon having the scientific 
designation ‘ Uintaite, the principal 
veins of which are located in the 
Vinteh Basin of eastern Utah and 
weste n Colorado. Related to Wurt- 
lilite. Ozocerite and Grahamite 


found in the same general area, Gil- 
sonite is technically an asphaltite, but 
it is not an asphalt, having a high 
resin content and very little sulphur. 

At the present time most of the 
ore is mined by a combination of wet, 
mechanical and hand methods, being 
then cleaned of rocks and tramp 
material, sized and sent by truck to 
Craig Colorado, where it is packaged 
and despatched. About 20% of pro- 
duction is exported. 


By John Grindrod, 
B.A.(Com.) 


A few years ago, however, the 
American Gilsonite Company, the 
principal producer with reserves esti- 
mated at 16 mill. tons, or 50 years’ 
supply, decided to investigate the 
means of converting the solid hydro- 


carbon into high-octane gasoline and 
high-purity electrolytic coke. These 
pioneering efforts took many years of 
intensive research and pilot plant 
development, and a number of 
scientific and engineering ‘firsts’ 
were recorded before operations could 
begin on a commercial basis at a cost 
of over $16 mill. In addition to 
numerous developments and _ refine- 
ments in known operating techniques, 
three achievements specially stand out 
as ‘firsts.. These are the new ‘ wet’ 
mining methods’ introduced at 
Bonanza, Utah, in the Uintah Basin, 
the centre of the company’s mining 
operations since 1904; the pipeline 
which carries the ore slurry over the 
72 miles of rugged mountainous 
country between the mines and the 
refinery at Gilsonite, Colorado; and 
the refinery itself. 

Of the two new ‘wet’ mining 
methods, which reduce explosion 
hazards, that producing ore for the 





refinery is a form of hydraulic mining 
with a powerful jet of water, which 
also washes the ore down the drift 
to the main shaft and down the shaft 
to a sump, the crushed ore being 
pumped from the sump to the sur- 
face by means of centrifugal pumps. 
Here it is dewatered, crushed again, 
and then recombined in a tank with 
a portion of the water which carried 
it from the bottom of the mine. This 
slurry is prepared in the proper pump- 
ing proportions and then cleansed in 
a process that drops out the sand, rock 
and other tramp material. Being an 
exceptionally pure mineral, Gilsonite 
contains no foreign matter. The 
sulphur content is very low and there 
are only traces of other minerals. 
After cleaning, the material is stored 
in 5,000 barrel tanks which are 
agitated to aid suspension. 


$2 mill. Pipeline 


Claimed to be the first ever built 
to transport solid materials over 
mountainous country, the $2 mill. 
pipeline delivers the slurry, compris- 
ing about 700 tons of ore and 500,000 
gal. of water a day, to the refinery at 
a rate of 350 gal. a minute. Except 
where it crosses two large canyons, 
the pipeline is buried 34 ft. below the 
frost line for its entire distance. It 
saves several dollars per ton over 
trucking costs. 

In its investigations into possible 
conversion methods, the American 
Gilsonite Company worked in co- 
operation with universities and 
research institutions throughout the 
United States and with California 
Research Corporation, a subsidiary of 
Standard Oil Company of California. 

During 1954, a single-drum coking 
pilot plant, with a feed capacity of 
about 100 tons a day, was operated at 
Bonanza. This plant produced suffi- 
cient quantities of coke and distillate 
fractions to permit extensive pilot- 
plant treating studies of the distillates 
and commercial test applications of 
the coke. The cost of research and 
pilot plant was more than $1 mill. 

These and other extensive pilot 
plant experiments indicated that com- 
mercial manufacture could convert 
Gilsonite into a high-grade electrode 
coke of exceptional chemical purity, 
which would have a ready market in 
the making of aluminium and in the 
speciality carbon fields. Tests also 
indicated that the co-product gasoline 
was of excellent quality with very high 
octane rating capable of meeting 
anticipated future requirements for 
many years. The refinery at Gilsonite 
was the outcome. 

Before the Gilsonite can be fed to 
the delayed coking unit, which is one 
of the larger ones in the United States, 
it must be separated from the pipeline 
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Bird's-eye view of the American Gilsonite Company mines at Bonanza in the Uintah 
Basin, Utah, showing two of the principal veins, and the refinery in the Grand 


Valley, Colorado. 


The heavy dotted line marks the route followed by the connecting 


pipeline for transporting Gilsonite ore, in a slurry, from the mines to the refinery 


Cooling tanks and furnaces. 


water, but since the ore is hydro- 
phobic this can be done by straight- 
forward filtering operations. Part of 
the dewatered material is delivered 
to a stockpile which is maintained at 
approximately 20,000 tons as a 
reserve to be used for plant feed 
whenever necessary. The balance of 
the dewatered material is delivered to 
a melting tank where it is heated to 
approximately 450°F., well above its 
melting point, by means of heat sup- 
plied from hot recycle oil produced 
in the delayed coker. Other recycle 
streams, in addition to the stream 
being used to melt the Gilsonite, are 
returned to the process in combina- 
tion with the melted Gilsonite. 
Comprising 11,500 barrels per day, 
made up of 7,700 barrels of recycle 
and 3,850 barrels of melted Gilsonite, 
the combined feed to the plant is 
pumped into a direct-fired horizontal 
updraught heater operating at about 
910°F. The output from this heater 
discharges into a coke drum. Here 


The towers are 16 stories high and house high-pressure 
hoses which cut the coke out from 


the tanks below when they are full. 


the liquid separates from the vapour, 
coke is formed and precipitates out 
of the liquid. Coke is continually 
forming and when it reaches a level 
within a pre-determined distance from 
the top of the coke drum, the latter 
is taken off stream and the outlet 
from the  direct-fired heater is 
switched into a clean drum and the 
coking process continues. 

Cutting the coke hydraulically oul 
of the drums is a 2,200 Ib. p.s.i. high- 
pressure stream of water. The high- 
pressure jetting apparatus is sus 
pended from derricks mounted on top 
of the coke drums. These are similar 
to oil derricks and are nearly 200 ft. 
high, the jets moving up and down 
through the coke drums to cut out the 
coke. 

The mixture of coke and _ wate! 
flows through the bottom opening into 
a car containing a crushing mechat- 
ism which breaks the larger | imps 
of coke down into pieces approxi 
mately two inches in cross sevtion. 
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These pieces, plus the coke fines and 
water, fall into a sluice and then to 
a specially designed pump which 
moves them to a decanting tank. 
During the coke removing operation 
this decanter tank is closed at the 
bottom and the water and fines over- 
flow into a clarifier. When all the 
coke is removed from the coke drum, 
the water is drained from the decanter 
and the coke is loaded from _ the 
bottom of the decanter into a con- 
veyor to coke storage. The fines 
collecting in the centre portion of the 
clarifier are pumped into the decanter 
during the drainage operation, the 
water being reused for the next opera- 
tion. 

With the formation of the coke in 
the drum, part of the output from the 
heater is consumed. The remainder, 
consisting of vapours and gas, passes 
through the drum and into the frac- 
tionator. Here, various vapours are 
separated and condensed to form 
liquids. Some become the recycle 
streams. One liquid, a gas oil frac- 
tion, is withdrawn and charged to a 
thermal cracking heater furnace. In 
this heater, the charge is heated to 
and held at, a cracking temperature 
of 985°F. After cracking, both the 
temperature and pressure are reduced 
and the vapour-liquid mixture re- 
enters the fractionating column where 
it is separated into gas, gasoline, re- 
cycle stock and cracked tar. This tar 
contains coke-forming fractions which 
are part of the overall coke produc- 
tion when recycled through the 
delayed coking section. The only 
products from the fractionator are, 
therefore, gas and gasoline. 


Products from Fractionator 


Flowing from the fractionator as 
a top-of-column product, this vapour 
mixture of gas and gasoline is con- 
densed and/or cooled, and passes to 
a low-pressure separator where it 
separates into wet gas and un- 
stabilised gasoline, a portion of the 
latter being returned to the column 
as reflux for top-of-column tempera- 
ture control. After the wet gas has 
been compressed and the gasoline 
pumped from the separator, these two 
intermediate products are mixed, 
cooled and passed to a 115 Ib. p.s.i. 
high-pressure separator, where the gas 
and the unstabilised gasoline are 
separated, the gas flowing to an 
absorber where a lean absorption oil 
fraction from the fractionator absorbs 
any desired low-boiling fractions. 
The effluent gas from the absorber 
flow’ to the plant gas fuel system, 
whil: the rich absorption oil flows 
back to the fractionator where the 
light fractions are vaporised and re- 
cyel d to the separating-absorption- 
stab isation system. 
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After being pumped from the high- 
pressure separator, the unstabilised 
gasoline is pre-heated by heat ex- 
change and then passes into the 
stabiliser, where stabilised gasoline of 
pre-determined vapour pressure is 
produced. This end product flows 
through heat exchange, is cooled and 
moves to temporary storage for final 
processing. The stabiliser overhead 
vapour is partially condensed to 
supply sufficient stabiliser reflux, the 
uncondensed gas flowing from the 
reflux drum and being recycled 
through the light ends _ recovery 
system. 


Catalytic Reformer 


Though standard for the industry, 
the catalytic reformer, which consists 
of three separate but related processes, 
is the most complex operation in the 
refinery. This produces the finished 
gasoline, together with propane and 
butane which are returned to the 
hydrogen generation section of the 
reformer to make hydrogen. 

Constituting the fourth plant in 
the refinery, the calciner removes 
water, volatile and combustible 
materials from the green coke. This 
curing is done by heat in a sloping 
rotating kiln, 10 ft. in diameter and 
180 ft. in length. As the kiln turns 
at about one revolution per minute, 
the green coke is fed into the upper 
end and slowly gravitates to the lower 
end. By the time the coke reaches 
the bottom, the moisture, volatile and 
combustible materials have been 
removed by the heat and the hot cal- 
cined coke passes through a cooler 
in the form of another rotating drum 
8 ft. in diameter and 80 ft. long, which 
turns at about three revolutions per 
minute. The hot waste gas produced 
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in the calciner is burnt in boilers to 
generate steam. Gases produced 
from other plants in the refinery are 
used as fuel in the furnaces and as 
fuel in internal combustion engines 
driving compressors. 


Calcined Coke Analysis 


By this method the Gilsonite plant 
converts the solid brittle ore into 50%, 
by weight, green coke, 35% gasoline 
and 1% 1,400 B.t.u. gas, about 150 
people being permanently employed at 
the refinery. An analysis of the cal- 
cined coke gives the following 
results : — 


Physical. 


Moisture , 
Volatile combustible 
material 


0.5% max. 


0.5% 
Ash a 0.5% 
Soluble salts .-. 0.8% 
Density .. - > 

Size 2 in. max. 


” 


Chemical. 
Sulphur 
Silicon 
Calcium 
Iron 
Titanium 


0.25% max 
0.04% ,, 
O05% x 
CO3% « 
0.005% ,, 
Nickel 0.06% ,, 
Vanadium - .. 0.0006% 

The concept of the pipeline trans- 
portation of the Gilsonite in a water 
slurry from Bonanza, Utah to Gil- 
sonite, Colorado, was suggested by 
Standard Oil Company of California’s 
Engineering Department. Test work 
to develop the flow characteristics for 
pipelining a Gilsonite slurry was con- 
ducted by the Colorado School of 
Mines Research Foundation Inc. 
under the supervision of Standard Oil 
Company of California’s Engineering 
Department. 


GIANT TANKER WILL CARRY 
LIQUID OXYGEN 


= to be the largest of its 
kind in the world, a new road tanker 
capable of carrying more than 300,000 
cu.ft. of liquid oxygen has been intro- 
duced by British Oxygen Gases, Ltd. It 
will go into service in the Company’s 
Yorkshire district, and five similar 
tankers are expected to be in use by 
the end of the year. 


The cylindrical oxygen tank is sup- 
ported on an articulated chassis and the 
vehicle has an 11.1 litre 6-cylinder Ley- 
land engine. The overall weight is 24 
tons, of which approximately 13 tons is 
payload. It has a length of 32 ft. 6 in., 
is 11 ft. 74 in. high and 7 ft. 104 in. in 
width. 


The new tankers, which will carry 
oxygen in liquid form at —186°C., will 


constitute an important addition to the 
company’s supply network. Work was 
carried out at the Watford works of 
Scammell Lorries, Ltd., with the co-oper- 
ation of British Oxygen Engineering, Ltd. 
The tank was executed by the A.P.V. 
Co., Ltd. 

The vehicle has a maximum speed of 
30 m.p.h., and a special pressure-raising 
coil enables the oxygen to be discharged 
from the tank in an hour. 




















Winning Team 


Hamilton and Uddingston Gasworks 
ambulance team gained first place in the 
Glasgow and Western Divisional final 
of the Scottish Gas Board first-aid com- 
petition in Glasgow recently, and quali- 
fied for the all-Scottish finals. 
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Presented at the 95th Annual General Meeting of the Institution of Gas Engineers, London, May 13, 1958. 


The President’s Address 


By J. BURNS, G.M., B.Sc., Ph.D., M.Inst.Gas.E., 


Chief Engineer, North Thames Gas Board. 


HE President of the Institution of Gas Engineers has 
Te opportunity on one occasion during his year of 
office to address his fellow members, and this opportunity 
is from time to time taken by the President to express 
his personal opinions on the broad aspects of the technical 
affairs of the industry and on the possible course of pro- 
gress in the future. 

The post-war years have been a period of great expan- 
sion in the total energy consumption in this country, and 
it is interesting to see the share which the gas industry has 
taken. If figures for the increase in energy from various 
sources consumed in Great Britain from 1943 onwards 
are plotted, it is disappointing to note that the share taken 
by gas, although it has increased, has not increased to 
anything like the extent of either electricity or oil. On a 
percentage basis, the difference is even more marked. 
Any comparison of energy provision in different forms 
such as coal, electricity, oil or gas should be used with 
caution, for all these forms have different applications. The 
increase in energy provision in the form of electricity will 
be associated mainly with the increase in power for industry, 
for which purpose gas is unsuitable, and the increase in 
oil usage may arise from increased requirements for auto- 
motive power. Nevertheless, all energy providers produce 
heat in one form or another, and it is recognised that both 
electricity and oil are invading the province of heat pro- 
vision which at one time was more particularly the field 
of the products of the gas industry, either gas or coke. 

It is of interest then to study further some of the factors 
that affect energy contributions. Given equal suitability, 
price is still the most important factor determining the 
choice of fuel. It is perfectly true that the average price 
of electricity on a thermal basis was higher than either 
gas or oil in 1949, and it still is, and thes broad reason 
for the lower rate of price increase lies in the fact that 
electricity, the much younger industry, is still in a position 
rapidly to improve its efficiency of operation in its methods 
of manufacture, whereas the gas industry in its much 
longer history of operation has reached near to the summit 
of efficiency and is approaching a point where further 
improvements in traditional operation may be associated 
with uneconomic expenditure. Furthermore, expansion in 
itself leads to lower operating costs not only by continuous 
decrease in overhead charges, but also by the opportunity 
that expansion offers for introducing new plants of im- 
proved efficiency and of selectively using those plants at 
the maximum possible load factor. 


Economic Changes 


We recognise that the gas industry has not expanded 
at the same rate as the electricity or the oil industry; we 
recognise that the price of our products is relatively higher 
now than either electricity or oil, and it is of interest to 
study some of the major technical and economic changes 


that have taken place within the gas industry in the post- 
war years to account for its present position. 

The major increment in the cost of both gas and elec- 
tricity is for raw materials. The gas industry has tra- 
ditionally been based on the use of carbonisation coal, and 
immediately after the second world war, when there was 
much need to reconstruct the industry, many coal car- 
bonisation plants of high capital cost were put down to 
meet the needs of the industry. At that time, carbonisa- 
tion of coal provided the cheapest therm of gas in all 
parts of the country. There followed a history of coal 
price increases which has had a very material effect on 
the cost of gas manufacture. 


Price Differential 


A comparison between the pithead prices of coal to the 
gas and electricity industries is not very favourable to the 
gas industry, for, whereas the pithead price differential in 
1947 was only in the region of 6s. 6d., the price differential 
in 1957 had increased to 24s. 4d. per ton. 

Several reasons have been forthcoming for this increased 
price differential between the two types of coal, and these 
include 

(a) traditional gas-making coal is becoming more expen- 
sive to mine; 

(b) the gas industry can recover a proportion of the coal 
price increase by raising the price of coke, with which raw 
coal is directly in competition; 

(c) the laws of supply and demand favour a lower price 
for steam-raising coal. 

This last reason is probably the most important and 
is the one most likely to affect the gas industry in the 
future. 

It is perfectly true that the gas industry has been able 
to offset to some degree the effect of coal price increases 
by increasing the price of coke, but, in so far as the 
amount of coke available for sale for 1 ton of coal is only 
10 cwt., the effect of increasing the price of coke is 
limited, and during the past few years there has been a 
growing sales resistance in coke markets which may well 
be associated with price. It is true that there is still no 
major sales resistance to the disposal of coke for domestic 
purposes, but the position with coke for large-scale indus- 
trial usage is becoming more difficult, and oil is proving 
a material competitor. 

Quite apart from the increase in the pithead price of 
coal, the industry has had to bear big increases in the 
transport costs for coal. Similar increases have, obviously, 
had to be borne by the electricity industry, but, in so far 
as the electricity industry has had a national grid for 
many years, it has been in a better position to concentrate 
generation in such a way as to keep coal transport «osts 
at a minimum. Inside the gas industry, too, the incidence 
of transport costs differs from one centre to ano‘her, 
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DR. J. BURNS 


and manufacturing centres remote from the pithead suffer 
to the maximum degree. It is to be recognised that the 
industry was not in a very advantageous position to combat 
the effect of increased coal and increased transport prices 
lor, traditionally, manufacture has been centred on coal 
carbonisation in plants of high capital cost, and, with the 
conditions of coal price and transport obtaining up to 
the early post-war years, it was economic for gas manu- 
facture to be located near the big centres of population. 
The biggest centres of gas manufacture are to be found 
remote from the coalfields where transport costs for coal 
increase the pithead price by over 20s. a ton. Further- 
more, many new units of plant were installed immediately 
after the war, when there was little to indicate the trend 
that coal prices would take, and in the early post-war 
a coke sales were not affected by competition from 
Ol 


The industry has long experience in the use of oil for 
the ~anufacture of carburetted water gas, but, with the 
Increasing price of gas coal, developments were directed 
in t'e early 1950s to the use of oil and oil products as 
4 ray material for the production of a town gas com- 
plet interchangeable with coal gas. The industry 
obt ned its initial experience from abroad, especially 
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from America, which is the home of gas production from 
oil, and again from France where the science of oil 
gasification has made great strides following the discovery 
of indigenous sources of oil and natural gas. The industry, 
however, initiated its own particular experience in this 
country in the ‘Segas* plant developed by the South 
Eastern Gas Board. From an initial start of one small 
unit of *‘Segas’ plant in London and a French * Onia- 
Gegi’ experimental unit in the Midlands, oil gasification 
practice in this country has now extended to some 12 
plants, with more under construction. Quite clearly, the 
cost of gas production by oil gasification is dependent to 
a very large degree on the cost of the raw material. The 
conditions arising from the Suez incident in the late 
autumn of 1956 gave the industry much cause for anxiety, 
for it illustrated clearly the dependence of the oil industry 
in this country on the political situation in the Middle East, 
but, at the same time, the rapid recovery of oil prices 
after the crisis illustrated the great resiliency of the oil 
industry and its ability to overcome difficulties. 

The first catalytic oil gas plants installed in this country 
were of small size with an output generally of 1 mill. 
cu.ft. of 500 B.t.u. per cu.ft. gas per day, and the results 
ebtained on these were promising: from them it was pos- 
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sible to build up a comparison of the cost of producing gas 
from oil and coal, at various precise costs of raw materials, 
for plants of 4 mill. cu.ft. per day capacity. Plants of this 
capacity of both the ‘Segas’ and *‘ Onia-Gegi’ types are 
coming into operation throughout the country, and the 
gas engineer is now encountering difficulties associated with 
the scaling-up operation. The engineer has already en- 
countered difficulties of this type and can look back with 
satisfaction on the success he has had in scaling-up the 
water gas process from small units of 1 mill. cu.ft. per 
day up to generators producing 10 mill. cu.ft. per day. 
The use of catalysts introduces new engineering problems 
of the proper distribution of reactants over and through 
the catalysts, but these problems are being successfully 
tackled and results are up to expectation. Figures show 
that, under the coal and oil prices obtaining in some parts 
of the country, there are financial advantages in using oil 
as a raw material for gas manufacture. 

Work on oil-gasification processes, both in this country 
and abroad, during the past few years has been intense 
and already great strides have been made in the use of 
such processes for particular applications. Already work 
has been done with practically every oil feedstock from 
gaseous refinery hydrocarbons through all liquid oil frac- 
tions up to crude oil, and a particularly interesting applica- 
tion of the process is found in the conversion of refinery 
gases to town gas. Those area boards that have refineries 
in proximity to their manufacturing stations or distri- 
bution systems are favoured, and refinery gases have been 
utilised in the North Western Gas Board are at Partington, 
in the Southern Gas Board area from Fawley, and in the 
North Thames Gas Board area from Shell Haven. The 
South Eastern Gas Board has undertaken a particularly 
interesting project at the Isle of Grain, where a plant is 
under construction to produce town gas on a large scale 


from oil feedstock from the British Petroleum Company’s 
refinery. 


All this work on oil gasification and refinery gas trans- 
formation has been done on quite a substantial scale, and 
in the North Thames Gas Board area alone the designed 
output of gas from the plant making gas from oil and oil 
products is equal to that from a coal plant carbonising 
over | mill. tons of coal per annum. The oil industry, 
relatively young and relatively modern, is one of rapid 
changes, both in the product it has to produce to meet 
new requirements and the methods it uses to produce 
these products. Changes occur in the balance of the 
different fractions the oil industry produces, and changes 
occur, too, in the markets for these fractions. In so far 
as the gas industry is learning to use practically any of 
the oil industry’s products, there is room for much 
collaboration between the two industries. The gas industry 
requires reliability of supply, and contracts that have been 
effected between the oil industry and the gas industry in 
post-war years have been directed to sound relationships 
between buyer and seller. 


Non-coking Coal 


When the trends in the price of traditional gas-making 
coal and the possibility of shortage became apparent, the 
gas industry sought to use non-coking coal and to apply 
its use particularly to a flexible form of plant that would 
be suitable for supplying increments of space heating load 
as well as base load. The process selected consists in pre- 
carbonising graded low-rank coal and then gasifying the 
resultant coke or char by the water gas process. The 
process is similar in operating principles to the small- 
sized complete-gasification plants in fairly common use 
for small outputs before the war, and three types, based 
on the Tulley system, the Power-Gas system, or the Gas 
Integrale system have been installed in post-war years to 
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meet the new raw-material conditions. A plant operati ig 
on the Gas Integrale system was installed at Kensal Gre 
to replace an outmoded carburetted water gas plant; thi 
plant has been particularly successful in reaching outp 
of over 3 mill. cu.ft. per day, and the cost of gas p 
duction reflects the differential in price between low-ra 
coal and carbonising coal. 

The rank of coal available to the gas industry var 
quite considerably up and down the country and, »y 
traditional operation, the gas industry has developed the 
science and practice of carbonisation of the particular coal 
available to it. In the South of England, for instance, the 
major portion of the coal carbonised is Durham coal of 
ranks 4, 5 and 6, while, in the Midlands, coals from the 
East Midlands and Yorkshire Divisions of the National 
Coal Board are the most easily available, and these are 
generally ranks 5, 6 and 7; while in Scotland the coal 
rank is even lower, and sometimes coals of rank 8 and 
even 9 are included. Work of much interest to the 
industry was carried out in Edinburgh by Jamieson and 
King during the 1930s on developing techniques for car- 
bonising low rank coal, and special interest attached to 
the free-burning nature of the solid smokeless fuel pro- 
duced. The properties of this material were sufficiently 
characteristic to allow of its being endowed with and sold 
under the trade name of ‘Grancole.” The gas industry 
recognised the possibilities of this type of carbonisation 
in the post-war years, for coal price relationships between 
carbonisation and industrial coals gave an advantage to 
coals of low rank sold on the industrial formula, and, 
furthermore, there was a need for especially reactive 
smokeless fuel that would appeal to people who do not 
wish to turn over to the special type of grate suitable for 
burning coke. 


Limits to Expansion 


The North Thames Gas Board initiated work on the 
carbonisation of selected low-rank coal to produce a smoke- 
less fuel of high reactivity and suitable for use in the 
ordinary open fire. The material is sold under the name of 
*Cleanglow’ and is proving a particularly acceptable solid 
smokeless material. Work of a similar nature was under- 
taken by the North Western Gas Board in the production 
of a solid smokeless fuel sold under the name of ‘ Phimax.’ 
There are limits to the expansion of this type of carbonisa- 
tion, and the limits are set by the availability of suitable 
coals. There is a very much larger tonnage of suitable coal 
mined than is now being carbonised, but, unfortunately, 
this coal has to be reserved for sale in the domestic market. 

The nationalisation Gas Act, 1948, gave the gas industry 
a great opportunity of improving the overall economics of 
its operation by concentrating gas manufacture into larger 
units. 


Overhead charges in gas manufacture decrease as the size 
of the production unit increases. This decrease is quite 
rapid up to an output of approximately 30 mill. cu.ft. per 
day, and thereafter the rate of decrease slows down. 
Claims are still made from time to time that the small 
works can produce gas as cheaply as the large one, but, 
given equivalent raw material and market conditions, such 
a claim is no reason for praise of the small works, but 
calls rather for an investigation into the cause of failure 
on the large works. Concentration of production into !arge 
units implies inter-linking of production centres, and major 
benefits follow in the reduction of stand-by plant necessary 
to cover emergencies. It is to the industry’s great credit 
that, in the few short years since nationalisation, the num- 
ber of works producing gas in this country has been red:iced 
from 1,050 to 611, and without this concentration the price 
of gas would be higher than it is today. The personne! cost 
increment in gas manufacture depends to a considerable 
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exteat on size of works and, obviously, on the type of plant 
installed, and may vary from 74% of the total production 
costs on a large well-run works to 30% on a small works 
with old plant. With growing personnel costs per unit of 
man employed, there is real incentive to concentrate manu- 
facture in large and efficient units. The electricity industry 
has much advantage in this respect primarily because of 
unit size of plant. It is interesting to note that the number 
of men employed by the gas industry has decreased from 
112,000 to 102,000 between 1951 and 1957. 


New Possibilities 


The industry has gained much experience in the most 
economic methods of transmitting and distributing gas, 
and whereas at one time distribution was based mainly on 
the use of cast iron mains, which implies operating at rela- 
tively low pressures, new methods of protecting steel mains 
have opened up new possibilities of transmitting and distri- 
buting gas under high pressure, and this, along with mecha- 
nisation in mainlaying, has altered previous conceptions of 
gas distribution costs. Again, the engineer in this country 
has learned much from American practice where schemes 
of gas transmission from Texas to the major centres of 
population in the North have been carried out in post- 
war years. Most area boards have now had experience of 
high-pressure mainlaying and transmission, with outstand- 
ing examples in Wales, where the gas grids carry relatively 
small quantities of gas over long distances, and in the North 
Thames Gas Board area, where a high-pressure pipeline 
capable of carrying 240 mill. cu.ft. of gas per day has been 
installed between Shell Haven and the Board’s Romford 
works. Experience in projects of these types will be of 
much value to the industry in the future, for there must 
be an even greater concentration of gas manufacture than 
at the present time. 


Power and mainlaying costs have not increased to the 
same extent as overground transport costs, and for the rela- 
tive stability in power costs we have to thank the electricity 
and oil industries. It can be shown that for distances of 
over 50 miles the cost of transporting gas produced by 
coal carbonisation, even including the transport of coke 
associated with its manufacture, is less than the cost of 
transporting the coal by rail, and without the necessity to 
transport the coke associated with gas the picture is more 
favourable to the transmission of gas by pipeline. This 
shows a fundamental change from the conditions that 
existed in 1951. 


Although the increase in gas output over the past few 
years compared with the increase in other forms of energy 
has not been great there have been some significant changes 
in load characteristics with a tendency for the load to in- 
crease at low temperatures to a greater extent than the 
increase at higher temperatures. The supply of seasonal- 
and peak-load gas presents the industry with its most diffi- 
cult production problem, for to meet its obligations in full 
it should provide gas-making capacity to meet the load 
required at the lowest temperatures likely to be experienced, 
and spells of very low temperatures occur only at rare 
intervals. As an example, the London area experienced 
daily average temperatures of 21°F. in February of 1956, 
and statistically, on the basis of temperature records over 
150 vears, there is only a one-in-ten chance of such tem- 
pera‘ures Occurring in any particular year. It would be 
quit’ wrong and quite uneconomic to provide gas-making 
plan’ of high capital cost to stand idle for perhaps nine 
year’ and 360 days. Furthermore, it would be wrong in 
the ‘ays of labour shortage to keep skilled men available 
on 2 works on the long chance of being required to operate 
plan’, and, thus, there has grown up an intensive study 
of the optimum form of plant to meet the increment of 
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load that occurs only on rare occasions. The precise deter- 
mination of the plant required is rendered difficult by the 
change from one year to another in the amount of gas 
required at the lower temperatures, but, nevertheless, the 
principle holds that any peak gas-making capacity should 
be held in the form of plant of low capital cost and mini- 
mum labour requirement. 

There runs throughout all this the necessity to supply gas 
even under peak-load conditions to a predetermined quality 
not only of calorific value, but also of overall combustion 
characteristics as measured by specific gravity and Wobbe 
Number; this requirement bedevils many solutions that 
come easily to mind. The use of overload capacity on 
existing base-load plants is too well known to consider in 
detail, and it is common practice to increase the output 
from carbonising plants by alterations to scurfing pro- 
grammes by as much as 10% over a relatively short period 
of time. This is beneficial in so far as the practice requires 
no great increase in capital costs and no proportional in- 
crease in labour. High peak operation on water gas plants 
is especially attractive, for by this means the plant output 
can be increased by 30 to 40%, and here again the process 
meets the requirement of ideal peak-load operation for the 
increase in capital requirement is small and there need be 
no increase in labour. This practice is limited, of course, 
by the requirement of gas combustion characteristics and 
can be used only to the extent that the resulting gas mixture 
conforms to required gas quality. 

The supply of gas in a ready-made form stored and avail- 
able for high peak demands presents one of the neatest 
solutions, and great advances have been made, particularly 
in the United States of America and in France, in the pro- 
vision of stored gas. Where conditions are suitable, under- 
ground storage provides an almost ideal answer, but, so 
far, no such suitable underground conditions have been 
discovered in this country. Following the experience of 
the temperature conditions prevailing in February, 1956, 
when the North Thames Gas Board obtained its latest in- 
formation on gas requirements at 21°F., the Board decided 
to use the medium of stored gas for providing high peak 
requirements, and gas is stored under pressure in the form 
of butane in cylinders some 60 ft. long by 9 ft. diameter, 
each cylinder containing the equivalent of 5 mill. cu.ft. of 
500 B.t.u. per cu.ft. gas. Here again, the disadvantages 
are that the amount of gas that can be added at any time 
is prescribed by the combustion characteristics of the 
mixture to be sent out, but, nevertheless, as an example: 
to the gas manufactured at Beckton it is possible to add 
12%, of butane/air mixture and still conform to the required 
gas characteristics, and this 12% on a peak day represents 
approximately 17 mill. cu.ft. of 500 B.t.u. per cu.ft. gas. 
The long time required to refill storage vessels during winter 
time is a disadvantage, but, nevertheless, gas stored in this 
form is of great value for supplying the peak load. 


Concentrating Manufacture 


In a very brief résumé, over the post-war years the 
industry has materially improved its overall economics of 
operation by concentrating manufacture in large units. It 
has continued to improve the efficiency of gas manufacture 
by traditional methods and in so doing has saved many 


thousands of tons of coal. It has learned to use oil and 
oil products as a raw material for gas manufacture to 
produce gas cheaper than from coal under certain condi- 
tions, and has developed new and economic methods for 
meeting the most difficult of all loads—the peak load. It 
has applied the best world practices in mainlaying and 
added improvements. 

We have already seen that there has been very great 
expansion in the overall energy requirements since 1943, 
and it is of interest to look forward to try to determine 
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what our energy requirements will be in the future. 
Obviously, the energy required will depend very much on 
several factors, and not the least of these will be the level 
of prosperity in this country, but it will not be out of place 
to try to tie any prophecy to something that has already 
been realised in another country. The high rate of increase 
in energy availability in the States during the years 1940 
to 1945 is worth noting. We may fill in the space to be 
provided by nuclear energy up to 1965, for that programme 
is defined, and we may expect it to expand materially by 
1975. The coke oven industry expects to increase its coal 
usage by 65°, by 1970. The share that the gas industry will 
provide will depend very much on its action during the next 
few years, for, even without any increased fuel usage per 
head of population, the gas industry has potentialities for 
expansion as long as there is any raw coal or oil burned 
for either domestic or industrial uses. Future trends must 
be away from the practice of transporting coal, complete 
with inerts, up and down the country and then losing a 
large proportion of it in inefficient combustion, and the 
trend should be towards the underground transmission of 
fuel, either as gas or electricity. 

The view has already been expressed that the future 
extension of gas must depend to a large extent on the price 
at which we are able to sell it together with the quality of 
our product and of our service. We have only to look 
at the example of the gas industry in America to see the 
extent to which expansion can follow competitive prices 
and good service, for there the industry has more. than 
doubled in the post-war years, and in this country, even 
without any increased fuel usage per head, the gas industry 
has still potentialities for expansion in replacing raw coal 
or oil burned either for domestic or industrial purposes. 

Future expansion may occur along three main lines: 
(a) base-load domestic heating, (b) base-load industrial 
heating, and (c) seasonal and peak space heating. 

(a) In base-load domestic heating for cooking and hot 
water, gas is in competition with coal and electricity, and, 
given gas at the right price and quality, there is no reason 
why the industry should not regain the ground it has 
already lost in this field. 

(b) The potentialities of base-load industrial heating are 
great and the fact that 39.5 mill. tons of raw coal and 4.5 
mill. tons of raw oil are used for industrial heating is a 
measure of the possibilities. 

(c) This country still uses 31 mill. tons of raw coal each 
year for domestic purposes, and the major portion of this 
coal is for space heating; it is well to recognise the fact that 
this is the most difficult load for any fuel-supplying industry 
to meet, but gas has advantages in short-term storage. 

Befcre discussing possible methods by which the gas 
industry may meet its loads in the future, it is of interest 
to discuss the quality of gas on which the industry might 
concentrate. 


Calorific Value 


The tendency should be towards increased calorific value 
to save transmission and distribution costs and improve 
efficiency of manufacture, and in any conception of 
centralised gas manufacture for the country as a whole the 
minimum calorific value should be 500 B.t.u. per cu.ft., 
for anything less than this would invalidate the distribution 
systems operating at this calorific value at present, and 
the higher value would improve the capacity of systems 
Operating at present at values lower than 500 B.t.u. per 
cu.ft. We should look forward to a gas with the lowest 
possible sulphur content and we should begin to appreciate 
more precisely that organic sulphur is almost equally as 
harmful as sulphuretted hydrogen in the consumer’s appli- 
ance. We should work to a maximum on our present out- 
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to include permitted sulphuretted hydrogen up to a mixi- 
mum content of 5 p.p.m. Complete freedom from sulf aur 
would be more advantageous. Preference should be given 
to processes producing gas with a low carbon mono iide 
content, but in any case it would be proper to think in 
terms of a maximum content of 10% with a desirable 
limit of 5°4. The combustion characteristics of gas must 
be determined by the processes that will eventually be used 
for production, but there should be defined limits of specific 
gravity and Wobbe Index to which all gas supplied should 
conform at all seasons of the year. 

All our experience in gas production up to the present 
time points to the two principal means by which we can 
reduce the price of our product and expand its application: 
(1) The use of cheaper raw materials; (2) Concentration 
of gas manufacture in big plants to reduce overheads and 
all operating costs. 


Heavy Demands for Coal 


The present price differential between carbonisation coal 
and steam raising coal at pithead is approximately 24s. 4d. 
per ton. Looking forward into the future, we have to try 
to determine whether the trend of increase in differential 
will continue. Carbonisation coal, in broad terms and 
especially in the Durham area, occurs in relatively narrow 
seams, and because of this it is more difficult to apply the 
most efficient methods of mechanical mining. Steam-raising 
coal, at present sold on the industrial formula, on the other 
hand, is found mainly in the large coal-bearing areas in the 
Midlands where the seams are deeper and more easily 
adaptable to the more efficient methods of coal getting. 
On this point alone, the costs of mining are likely to be 
less, but it may be on the question of usage that the biggest 
differential will arise. This country and the rest of Europe 
still need carbonisation coal for the production of coke 
for steel manufacture, and, if the programme for the coke 
oven industry in this country is realised, there will be 
heavy demands for carbonisation coal for the next decades 
At the present time, there is no alternative to coke for steel 
manufacture, and the output of steel is very much associa- 
ted with national prosperity. On the other hand, the 
markets for low-rank industrial coal are under greater com- 
petition: for many heating purposes, it is in competition 
with oil, but the greatest change of market may come from 
the development of nuclear energy, both here and abroad. 
and, dependent upon the level of industrial prosperity in 
this country and the success of nuclear energy, it is pos- 
sible that there could be a heavy surplus of small low-rank 
coal in this country by 1965 to 1970. The factors affecting 
the production of this surplus are too complex to discuss 
precisely here, but the trend is likely to be towards a lower 
market for small low-rank coal than for carbonisation coal. 
and on this basis the price differential between the two tyres 
of coal may increase. As Lord Mills, Minister of Power. 
at the 94th Annual General Meeting of the Institution 
made it clear, the industry would serve not only the country. 
but also itself, if it were able to use small low-rank coal as 
a raw material. 

Much work has been done in this and other countries on 
the gasification of low-rank coal, although most of it has 
been centred in Germany on brown coal. There is no 
intention of describing the large number of processes thal 
have been tried out, but attention may be directed to some 
of the more important developments where plants have 
already worked on a large scale on the gasification ol 
bituminous coal. 


One large-scale Ruhrgas cyclone gasifier plant exists in 
Germany designed to handle about 100 tons of coa! per 
day, producing a gas of about 90 B.t.u. per cu.ft. In .ddi- 
tion to the possibility of using this as a diluent for ric} gas. 





to t 
defix 
mo\ 
men 
lo [ 
dist; 
hyd 
gen 
Tefe 
hydi 
coal 
usin 
tran 


mM iXi- 
alp aur 


nO ide 
ink in 
sirable 
; must 
e used 
pecific 
should 


resent 
ve can 
cation: 
tration 
ds and 


yn coal 
4s. 4d. 
> to try 
erential 
ns and 
narrow 
ply the 
-raising 
e other 
s in the 
> easily 
getting. 
y to be 
biggest 
Europe 
of coke 
he coke 
will be 
jecades 
‘or steel 
associa- 
nd, the 
er com- 
petition 
ne from 
abroad. 
yerity in 
1S pos- 
ow-rank 
affecting 
» discuss 
a lower 
ion coal. 
wo types 
j Power. 
stitution 
country. 


< coal as 


ntries on 
of it has 
re 1's no 
sses thal 
to some 
nts have 
ation ol 


exists in 
coal per 
In iddi- 
ricl gas. 


May 14, 1958 


this type of plant could be used to supply gas for under- 
firing coke ovens, to release rich gas to the gas industry. 

Although the major operational experience on the 
Rummel slag bath gasifier has been gained on brown coal 
and a large-scale plant is now working in Germany, some 
experience has been gained on bituminous coal in a small 
unit. The process operates at low pressure and has the big 
advantage of treating coal of virtually any size or rank; it 
also has possibilities of application to the gasification of 
small coke and breeze. The plant in Germany uses oxygen 
as the gasifying medium to produce a blue water gas of 
approximately 300 B.t.u. per cu.ft., and up to the present 
time it has found application principally for the production 
of synthesis gas. Gasification takes place in a bath of 
molten slag, which serves as a heat transfer medium, and 
high rates of throughput are possible. 


All the large-scale work on the Texaco process has been 
carried out with oil as the raw material, but some develop- 


ment work has been done on bituminous coal. Essentially, 
the process consists of interaction between carbonaceous 
materials, oxygen and steam under pressure at high tem- 
perature to produce a mixture of carbon monoxide and 
hydrogen. This gas mixture may be subjected to the shift 
reaction where the carbon monoxide is reacted with steam 
to give hydrogen and carbon dioxide, and operation under 
pressure facilitates the removal of the carbon dioxide and 
hydrogen sulphide from the resultant mixture to give 
hydrogen with controlled amounts of carbon monoxide and 
nitrogen. 


So far, the Lurgi process has found the biggest applica- 
tion in the production of a gas suitable for distribution as 
town gas, and it has operated successfully on both brown 
coal and on bituminous coal. Here again, the gasification 
media are Oxygen and steam and, as the process operates 
under pressure, the unit size may be large. The calorific 
value of the gas produced is in the region of 400 to 420 
B.t.u. per cu.ft., and large-scale work up to the present time 
requires the exclusion of fine coal below } in. A disadvan- 
tage of the standard Lurgi process centres on the low degree 
of steam decomposition, which, in turn, is associated with 
the production of large quantities of liquor of sufficiently 
high oxygen absorption characteristics to constitute a diffi- 
cult effluent disposal problem. Additionally, the overall 
thermal efficiency of the process suffers because of the poor 
steam decomposition. Development work by the Gas 
Council is pointing the way to operating the Lurgi gasifier 
at higher temperatures with ash removal in the form of 
slag. with much advantage to steam decomposition, the 
effluent problem and the overall thermal efficiency. 
Although the Lurgi process has been successfully used on a 
large scale, it would not by itself meet the suggested ideal 
conditions for centralised gas manufacture, because of its 
low-calorific-value gas, and, so far, the process is at a 
disadvantage because of its inability to handle the full range 
of small coal. 


Hydrogenation of Low-rank Coal 


There are several processes under development directed 
to use low-rank coal in all its sizes and to overcome the 
deficiencies of the processes noted above. The principal 
move in this direction is the Gas Council’s own develop- 
ment of the hydrogenation of low-rank coal under pressure 
0 produce gas of calorific value and quality suitable for 
distribution. The process implies the production of 
hydrogen or of a gas rich in hvdrogen for use as the hydro- 
senation medium, and any of the high-pressure processes 
referr:d to above may prove suitable for the production of 
hydrozen followed by the inter-action of this hydrogen with 
coal. This work is being initiated by the Gas Council 
using »il as a raw material, with the proposed intention of 
‘rans! rring to the use of low-rank coal when suitable 
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experience has been gained. This work at the present time 
represents the gas industry’s major contribution to the 
gasification of low-rank coal, this contribution is likely 
successfully to meet the basic future requirements for gas 
production, for the following reasons: 

(1) The finished gas will be of low sulphur and carbon 
monoxide. (2) It will lend itself advantageously to large 
units. (3) The gas will be produced under pressure, which 
will be of value for long-distance transmission. 

Further work is under investigation on the conversion of 
hydrogen and carbon monoxide produced by the gasifica- 
tion of small coal into methane and higher hydrocarbons. 
This work follows on the Fischer-Tropsch process devel- 
oped in Germany before the second world war, and atten- 
tion has been directed to this process in post-war years, 
especially in America. The principal purpose behind this 
work is to find a means of converting indigenous low-rank 
coal into oil, and as such the circle of interest spreads to 
all oil-using industries. But the gas industry may have an 
additional interest, for in the production of oil permanent 
gases are produced as a by-product and these will be of 
interest to the industry if they can be made available at a 
competitive price. Judging by early work done on the 
synthesis of oil from hydrogen and carbon monoxide, the 
quality of oil will be particularly suited to gas manufacture, 
but the range of its application will depend on the extent to 
which it can be competitive with imported oil. 


Bewildering Array 


Although the history of oil gasification within the indus- 
try is of short term, the development in that term has been 
intense. The gas engineer today is confronted with an 
almost bewildering array of techniques, and, for some of 
these, members of this institution are responsible. The 
whole range of oil and oil products from hydrocarbon gases 
up to crude oil can be converted into gas of any calorific 
value from 300 B.t.u. per cu.ft. up to 1,000 B.t.u. per cu.ft. 
The various processes may be sub-divided into three groups: 

(a) Processes producing 300 B.t.u. per cu.ft. gas. (b) Pro- 
cesses producing 500 B.t.u. per cu.ft. gas. (c) Processes 
producing 1,000 B.t.u. per cu.ft. gas. 


(a) Production of 300 B.t.u. per cu.ft. Gas. The Shell 
gasification process—associated in this country with the 
Woodall-Duckham Construction Co., Ltd., and, on 
similar lines, the Texaco process—can convert a wide 
range of oil feedstocks by combination under pressure with 
steam and oxygen into a mixture of hydrogen and carbon 
monoxide. Operation under pressure facilitates the replace- 
ment of carbon monoxide by hydrogen by means of the 
shift reaction and materially lessens the cost of removing 
carbon dioxide and sulphuretted hydrogen in the final 
purification of the gas. These processes are particularly 
suited for producing a diluent gas in the form of hydrogen, 
free from sulphur, and with a controllable amount of carbon 
monoxide and nitrogen. The hydrogen may also be used for 
the hydrogenation of further feedstock. Plants are already 
in operation for the production of hydrogen and nitrogen 
mixtures for the synthetic-ammonia industries. The use of 
this process in the gas industry will be suited primarily to 
base-load operation because of the relatively high capital 
costs and because it is particularly suited for construction 
in large units. 

(bt Production of 500 B.t.u. per cu.ft. Gas. The catalytic 
gasification processes that have found application in the 
industry in the form of the ‘ Segas’ and ‘ Onia-Gegi ” pro- 
cesses, and to which reference has already been made, are 
suited for the production of gas of calorific values in the 
region of 500 B.t.u. per cu.ft. and interchangeable with 
traditional town gas. These processes are suited so far for 
relatively small-scale plants with an output of up to 4 mill. 
cu.ft. per generator per day. Operation is at low pressure, 
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sible to build up o comparison of the cost of producing gas 
from oil and coal, at various precise costs of raw materials, 
for plants of 4 mill. cu.ft. per day capacity. Plants of this 
capacity of both the * Segas* and * Onia-Gegi’ types are 
coming into operation throughout the country, and the 
gas engineer is now encountering difficulties associated with 
the scaling-up operation. The engineer has already en- 
countered difficulties of this type and can look back with 
satisfaction on the success he has had in scaling-up the 
water gas process from small units of | mill. cu.ft. per 
day up to generators producing 10 mill. cu.ft. per day. 
The use of catalysts introduces new engineering problems 
of the proper distribution of reactants over and through 
the catalysts, but these problems are being successfully 
tackled and results are up to expectation. Figures show 
that, under the coal and oil prices obtaining in some parts 
of the country, there are financial advantages in using oil 
as a raw material for gas manufacture. 

Work on oil-gasification processes, both in this country 
and abroad, during the past few years has been intense 
and already great strides have been made in the use of 
such processes for particular applications. Already work 
has been done with practically every oil feedstock from 
gaseous refinery hydrocarbons through all liquid oil frac- 
tions up to crude oil, and a particularly interesting applica- 
tion of the process is found in the conversion of refinery 
gases to town gas. Those area boards that have refineries 
in proximity to their manufacturing stations or distri- 
bution systems are favoured, and refinery gases have been 
utilised in the North Western Gas Board are at Partington, 
in the Southern Gas Board area from Fawley, and in the 
North Thames Gas Board area from Shell Haven. The 
South Eastern Gas Board has undertaken a particularly 
interesting project at the Isle of Grain, where a plant is 
under construction to produce town gas on a large scale 
from oil feedstock from the British Petroleum Company’s 
refinery. 


All this work on oil gasification and refinery gas trans- 
formation has been done on quite a substantial scale, and 
in the North Thames Gas Board area alone the designed 
output of gas from the plant making gas from oil and oil 
products is equal to that from a coal plant carbonising 
over 1 mill. tons of coal per annum. The oil industry, 
relatively young and relatively modern, is one of rapid 
changes, both in the product it has to produce to meet 
new requirements and the methods it uses to produce 
these products. Changes occur in the balance of the 
different fractions the oil industry produces, and changes 
occur, too, in the markets for these fractions. In so far 
as the gas industry is learning to use practically any of 
the oil industry’s products, there is room for much 
collaboration between the two industries. The gas industry 
requires reliability of supply, and contracts that have been 
effected between the oil industry and the gas industry in 
post-war years have been directed to sound relationships 
between buyer and seller. 


Non-coking Coal 


When the trends in the price of traditional gas-making 
coal and the possibility of shortage became apparent, the 
gas industry sought to use non-coking coal and to apply 
its use particularly to a flexible form of plant that would 
be suitable for supplying increments of space heating load 
as well as base load. The process selected consists in pre- 
carbonising graded low-rank coal and then gasifying the 
resultant coke or char by the water gas process. The 
process is similar in operating principles to the small- 
sized complete-gasification plants in fairly common use 
for small outputs before the war, and three types, based 
on the Tulley system, the Power-Gas system, or the Gas 
Integrale system have been installed in post-war years to 


GAS JOURNAL 


May 14, 1958 


meet the new raw-material conditions. A plant oper 


ting 
on the Gas Integrale system was installed at Kensal © een 
to replace an outmoded carburetted water gas plant: this 
plant has been particularly successful in reaching ou. puts 


of over 3 mill. cu.ft. per day, and the cost of gas pro. 
duction reflects the differential in price between low- ank 
coal and carbonising coal 

The rank of coal available to the gas industry ries 
quite considerably up and down the country anc. by 
traditional operation, the gas industry has developec the 
science and practice of carbonisation of the particular coal 
available to it. In the South of England, for instance, the 
major portion of the coal carbonised is Durham coal of 
ranks 4, 5 and 6, while, in the Midlands, coals from the 
East Midlands and Yorkshire Divisions of the Nationa 
Coal Board are the most easily available, and these are 
generally ranks 5, 6 and 7; while in Scotland the 
rank is even lower, and sometimes coals of rank 8 and 
even 9 are included. Work of much interest to the 
industry was carried out in Edinburgh by Jamieson and 
King during the 1930s on developing techniques for car- 
bonising low rank coal, and special interest attached to 
the free-burning nature of the solid smokeless fuel pro- 


Coal 


duced. The properties of this material were sufficiently 3 


characteristic to allow of its being endowed with and sold 
under the trade name of ‘Grancole.’ The gas industry 
recognised the possibilities of this type of carbonisation 
in the post-war years, for coal price relationships between 
carbonisation and industrial coals gave an advantage to 
coals of low rank sold on the industrial formula, and, 
furthermore, there was a need for especially reactive 
smokeless fuel that would appeal to people who do not 
wish to turn over to the special type of grate suitable for 
burning coke. 


Limits to Expansion 


The North Thames Gas Board initiated work on the 
carbonisation of selected low-rank coal to produce a smoke- 
less fuel of high reactivity and suitable for use in the 
ordinary open fire. The material is sold under the name of 
*Cleanglow ’ and is proving a particularly acceptable solid 
smokeless material. Work of a similar nature was under- 


taken by the North Western Gas Board in the production 7 


of a solid smokeless fuel sold under the name of ‘ Phimax. 
There are limits to the expansion of this type of carbonisa- 
tion, and the limits are set by the availability of suitable 


coals. There is a very much larger tonnage of suitable coal © 
mined than is now being carbonised, but, unfortunately, ~ 
this coal has to be reserved for sale in the domestic market. 7 


The nationalisation Gas Act, 1948, gave the gas industry 


a great opportunity of improving the overall economics of | 
its operation by concentrating gas manufacture into larger © 


units. 


Overhead charges in gas manufacture decrease as the size 7 
This decrease is quite 7 
rapid up to an output of approximately 30 mill. cu.ft. per © 


of the production unit increases. 


day, and thereafter the rate of decrease slows down. 
Claims are still made from time to time that the small 


works can produce gas as cheaply as the large one, but, 7 






— 


given equivalent raw material and market conditions, such | 


a claim is no reason for praise of the small works, but 7 


calls rather for an investigation into the cause of failure 


on the large works. Concentration of production into !arge 


units implies inter-linking of production centres, and major 
benefits follow in the reduction of stand-by plant necessary 
to cover emergencies. 
that, in the few short years since nationalisation, the num- 
ber of works producing gas in this country has been reduced 


from 1,050 to 611, and without this concentration the price 


of gas would be higher than it is today. The personnel cost 
increment in gas manufacture depends to a considerable 


It is to the industry’s great credit 7 
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extent on size of works and, obviously, on the type of plant 
and mia) valy Itum 4% vf ie lola ProGuction 
costs on a large well-run works to 30% on a small works 
with old plant. With growing personnel costs per unit of 
man employed, there is real incentive to concentrate manu- 
facture in large and efficient units. The electricity industry 
has much advantage in this respect primarily because of 
e of plant. It is interesting to note that the number 
employed by the gas industry has decreased from 
io 102,000 between 1951 and 1957. 


installed, 


unit s 
of men 
112,00 


New Possibilities 


[The industry has gained much experience in the most 
economic methods of transmitting and distributing gas, 
and whereas at one time distribution was based mainly on 
the use of cast iron mains, which implies operating at rela- 
tively low pressures, new methods of protecting steel mains 
have opened up new possibilities of transmitting and distri- 
buting gas under high pressure, and this, along with mecha- 
nisation in mainlaying, has altered previous conceptions of 
gas distribution costs. Again, the engineer in this country 
has learned much from American practice where schemes 
of gas transmission from Texas to the major centres of 
population in the North have been carried out in post- 
war years. Most area boards have now had experience of 
high-pressure mainlaying and transmission, with outstand- 
ing examples in Wales, where the gas grids carry relatively 
small quantities of gas over long distances, and in the North 
Thames Gas Board area, where a high-pressure pipeline 


4 capable of carrying 240 mill. cu.ft. of gas per day has been 


installed between Shell Haven and the Board’s Romford 
works. Experience in projects of these types will be of 
much value to the industry in the future, for there must 
be an even greater concentration of gas manufacture than 
at the present time. 


Power and mainlaying costs have not increased to the 


| same extent as overground transport costs, and for the rela- 


tive stability in power costs we have to thank the electricity 
and oil industries. It can be shown that for distances of 
over 50 miles the cost of transporting gas produced by 
coal carbonisation, even including the transport of coke 
associated with its manufacture, is less than the cost of 
transporting the coal by rail, and without the necessity to 
transport the coke associated with gas the picture is more 
favourable to the transmission of gas by pipeline. This 
shows a fundamental change from the conditions that 
existed in 1951. 


Although the increase in gas output over the past few 
years compared with the increase in other forms of energy 
has not been great there have been some significant changes 
in load characteristics with a tendency for the load to in- 
crease at low temperatures to a greater extent than the 
increase at higher temperatures. The supply of seasonal- 
and peak-load gas presents the industry with its most diffi- 
cult production problem, for to meet its obligations in full 
it should provide gas-making capacity to meet the load 
required at the lowest temperatures likely to be experienced, 
and spells of very low temperatures occur only at rare 
intervals. As an example, the London area experienced 
daily average temperatures of 21°F. in February of 1956, 
and statistically, on the basis of temperature records over 
150 years, there is only a one-in-ten chance of such tem- 
peratures occurring in any particular year. It would be 
quite wrong and quite uneconomic to provide gas-making 
plant of high capital cost to stand idle for perhaps nine 
years and 360 days. Furthermore, it would be wrong in 
the “ays of labour shortage to keep skilled men available 
on 2 works on the long chance of being required to operate 
plan*, and, thus, there has grown up an intensive study 


of the optimum form of plant to meet the increment of 
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load that occurs only on rare occasions. The precise deter- 
Minauon Ol we pliant requireu is rendered dillicuu Uy tlic 
change from one year to another in the amount of gas 
required at the lower temperatures, but, nevertheless, the 
principle holds that any peak gas-making capacity should 
be held in the form of plant of low capital cost and mini- 
mum labour requirement. 

There runs throughout all this the necessity to supply ga’s 
even under peak-load conditions to a predetermined quality 
not only of calorific value, but also of overall combustion 
characteristics as measured by specific gravity and Wobbe 
Number; this requirement bedevils many solutions that 
come easily to mind. The use of overload capacity on 
existing base-load plants is too well known to consider in 
detail, and it is common practice to increase the output 
from carbonising plants by alterations to scurfing pro- 
grammes by as much as 10% over a relatively short period 
of time. This is beneficial in so far as the practice requires 
no great increase in capital costs and no proportional in- 
crease in labour. High peak operation on water gas plants 
is especially attractive, for by this means the plant output 
can be increased by 30 to 40%, and here again the process 
meets the requirement of ideal peak-load operation for the 
increase in capital requirement is small and there need be 
no increase in labour. This practice is limited, of course, 
by the requirement of gas combustion characteristics and 
can be used only to the extent that the resulting gas mixture 
conforms to required gas quality. 

The supply of gas in a ready-made form stored and avail- 
able for high peak demands presents one of the neatest 
solutions, and great advances have been made, particularly 
in the United States of America and in France, in the pro- 
vision of stored gas. Where conditions are suitable, under- 
ground storage provides an almost ideal answer, but, so 
far, no such suitable underground conditions have been 
discovered in this country. Following the experience of 
the temperature conditions prevailing in February, 1956, 
when the North Thames Gas Board obtained its latest in- 
formation on gas requirements at 21°F., the Board decided 
to use the medium of stored gas for providing high peak 
requirements, and gas is stored under pressure in the form 
of butane in cylinders some 60 ft. long by 9 ft. diameter, 
each cylinder containing the equivalent of 5 mill. cu.ft. of 
500 B.t.u. per cu.ft. gas. Here again, the disadvantages 
are that the amount of gas that can be added at any time 
is prescribed by the combustion characteristics of the 
mixture to be sent out, but, nevertheless, as an example: 
to the gas manufactured at Beckton it is possible to add 
12% of butane/air mixture and still conform to the required 
gas characteristics, and this 12% on a peak day represents 
approximately 17 mill. cu.ft. of 500 B.t.u. per cu.ft. gas. 
The long time required to refill storage vessels during winter 
time is a disadvantage, but, nevertheless, gas stored in this 
form is of great value for supplying the peak load. 


Concentrating Manufacture 


In a very brief résumé, over the post-war years the 
industry has materially improved its overall economics of 
operation by concentrating manufacture in large units. It 
has continued to improve the efficiency of gas manufacture 
by traditional methods and in so doing has saved many 
thousands of tons of coal. It has learned to use oil and 
oil products as a raw material for gas manufacture to 
produce gas cheaper than from coal under certain condi- 
tions, and has developed new and economic methods for 
meeting the most difficult of all loads—the peak load. It 
has applied the best world practices in mainlaying and 
added improvements. 

We have already seen that there has been very great 
expansion in the overall energy requirements since 1943, 
and it is of interest to look forward to try to determine 
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what our energy requirements will be in the future. 
Obviously, the energy required will depend very much on 
several factors, and not the least of these will be the level 
of prosperity in this country, but it will not be out of place 
to try to tie any prophecy to something that has already 
been realised in another country. The high rate of increase 
in energy availability in the States during the years 1940 
to 1945 is worth noting. We may fill in the space to be 
provided by nuclear energy up to 1965, for that programme 
is defined, and we may expect it to expand materially by 
1975. The coke oven industry expects to increase its coal 
usage by 65‘, by 1970. The share that the gas industry will 
provide will depend very much on its action during the next 
few years, for, even without any increased fuel usage per 
head of population, the gas industry has potentialities for 
expansion as long as there is any raw coal or oil burned 
for either domestic or industrial uses. Future trends must 
be away from the practice of transporting coal, complete 
with inerts, up and down the country and then losing a 
large proportion of it in inefficient combustion, and the 
trend should be towards the underground transmission of 
fuel, either as gas or electricity. 

The view has already been expressed that the future 
extension of gas must depend to a large extent on the price 
at which we are able to sell it together with the quality of 
our product and of our service. We have only to look 
at the example of the gas industry in America to see the 
extent to which expansion can follow competitive prices 
and good service, for there the industry has more than 
doubled in the post-war years, and in this country, even 
without any increased fuel usage per head, the gas industry 
has still potentialities for expansion in replacing raw coal 
or oil burned either for domestic or industrial purposes. 

Future expansion may occur along three main lines: 
(a) base-load domestic heating, (b) base-load industrial 
heating, and (c) seasonal and peak space heating. 

(a) In base-load domestic heating for cooking and hot 
water, gas is in competition with coal and electricity, and, 
given gas at the right price and quality, there is no reason 
why the industry should not regain the ground it has 
already lost in this field. 

(b) The potentialities of base-load industrial heating are 
great and the fact that 39.5 mill. tons of raw coal and 4.5 
mill. tons of raw oil are used for industrial heating is a 
measure of the possibilities. 

(c) This country still uses 31 mill. tons of raw coal each 
year for domestic purposes, and the major portion of this 
coal is for space heating; it is well to recognise the fact that 
this is the most difficult load for any fuel-supplying industry 
to meet, but gas has advantages in short-term storage. 

Before discussing possible methods by which the gas 
industry may meet its loads in the future, it is of interest 
to discuss the quality of gas on which the industry might 
concentrate. 


Calorific Value 


The tendency should be towards increased calorific value 
to save transmission and distribution costs and improve 
efficiency of manufacture, and in any conception of 
centralised gas manufacture for the country as a whole the 
minimum calorific value should be 500 B.t.u. per cu.ft., 
for anything less than this would invalidate the distribution 
systems operating at this calorific value at present, and 
the higher value would improve the capacity of systems 
operating at present at values lower than 500 B.t.u. per 
cu.ft. We should look forward to a gas with the lowest 
possible sulphur content and we should begin to appreciate 
more precisely that organic sulphur is almost equally as 
harmful as sulphuretted hydrogen in the consumer's appli- 
ance. We should work to a maximum on our present out- 
look of 5 grains of sulphur per 100 cu.ft., these 5 grains 
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Ma) 
to include permitted sulphuretted hydrogen up to a naxi. 
mum content of 5 p.p.m. Complete freedom from st !phu; this typ 
would be more advantageous. Preference should be given firing © 
to processes producing gas with a low carbon monoxid § - 
content, but in any case it would be proper to thik in J —— 
terms of a maximum content of 10% with a des rable tm 2%¢ 2 : 
limit of 5%. The combustion characteristics of gas muy] ogee 
be determined by the processes that will eventually be used | uae. 
for production, but there should be defined limits of specific : em 
gravity and Wobbe Index to which all gas supplied souk 7 — ‘ 
conform at all seasons of the year. : aces 

All our experience in gas production up to the presen 7 approx 
time points to the two principal means by which we can) time it 
reduce the price of our product and expand its application: of synt 
(1) The use of cheaper raw materials; (2) Concentration 7% molten 
of gas manufacture in big plants to reduce overheads and 7 high ra 
all operating costs. All t 

carried 
Heavy Demands for Coal acon 

The present price differential between carbonisation coal materi: 
and steam raising coal at pithead is approximately 24s. 4d. 7% peratu! 
per ton. Looking forward into the future, we have to try 7 hydrog 
to determine whether the trend of increase in differential "% reactio 
will continue. Carbonisation coal, in broad terms and 7% to give 
especially in the Durham area, occurs in relatively narrow 7 pressu! 
seams, and because of this it is more difficult to apply the ~} hydrog 
most efficient methods of mechanical mining. Steam-raising hydrog 
coal, at present sold on the industrial formula, on the other nitroge 
hand, is found mainly in the large coal-bearing areas in the So f 
Midlands where the seams are deeper and more easily ¥% jjon ir 
adaptable to the more efficient methods of coal getting 7 jown , 
On this point alone, the costs of mining are likely to be) © coal a 
less, but it may be on the question of usage that the biggest media 
differential will arise. This country and the rest of Europe under 
still need carbonisation coal for the production of coke value 
for steel manufacture, and, if the programme for the coke ¥ Btu, 
oven industry in this country is realised, there will be ® requir 
heavy demands for carbonisation coal for the next decades. 7 tage o 
At the present time, there is no alternative to coke for steel of ste: 
manufacture, and the output of steel is very much associa- | the pr 
ted with national prosperity. On the other hand, the 7 high c 
markets for low-rank industrial coal are under greater com- % cult e 
petition: for many heating purposes, it is in competition therm 
with oil, but the greatest change of market may come from @ sieam 
the development of nuclear energy, both here and abroad. J Coun 
and, dependent upon the level of industrial prosperity in @ at hig 
this country and the success of nuclear energy, it is pos- 7 slag, 
sible that there could be a heavy surplus of small low-rank effluer 
coal in this country by 1965 to 1970. The factors affecting Altho 
the production of this surplus are too complex to discuss ¥ large 
precisely here, but the trend is likely to be towards a lower 7 condi! 
market for small low-rank coal than for carbonisation coal, “} low-c 
and on this basis the price differential between the two types “@ disad\ 
of coal may increase. As Lord Mills, Minister of Power. 7 of sm 
at the 94th Annual General Meeting of the Institution 7 
made it clear, the industry would serve not only the country. © 
but also itself, if it were able to use small low-rank coal as 
a raw material. The 

Much work has been done in this and other countries on 7 eae 
the gasification of low-rank coal, although most of it has cies 
been centred in Germany on brown coal. There is no | deat 
intention of describing the large number of processes that ai a 
have been tried out, but attention may be directed to some © pis 
of the more important developments where plants have 7 hinders 
already worked on a large scale on the gasification of 7 ion ' 
bituminous coal. es 

jm refer 

One large-scale Ruhrgas cyclone gasifier plant exists in hydi 
Germany designed to handle about 100 tons of coal per Coa 
day, producing a gas of about 90 B.t.u. per cu.ft. In addi- usi 
tion to the possibility of using this as a diluent for rich gas, tran 
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this type of plant could be used to supply gas for under- 
firing coke ovens, to release rich gas to the gas industry. 

Although the major operational experience on the 
Rumme! slag bath gasifier has been gained on brown coal 
and a large-scale plant is now working in Germany, some 
experience has been gained on bituminous coal in a small 
unit. Ihe process operates at low pressure and has the big 
advantage of treating coal of virtually any size or rank; it 
also has possibilities of application to the gasification of 
small coke and breeze. The plant in Germany uses oxygen 
as the gasifying medium to produce a blue water gas of 
approximately 300 B.t.u. per cu.ft., and up to the present 
time it has found application principally for the production 
of synthesis gas. Gasification takes place in a bath of 
molten slag, which serves as a heat transfer medium, and 
high rates of throughput are possible. 

All the large-scale work on the Texaco process has been 
carried out with oil as the raw material, but some develop- 
ment work has been done on bituminous coal. Essentially, 
the process consists of interaction between carbonaceous 
materials, oxygen and steam under pressure at high tem- 
perature to produce a mixture of carbon monoxide and 
hydrogen. This gas mixture may be subjected to the shift 
reaction where the carbon monoxide is reacted with steam 
to give hydrogen and carbon dioxide, and operation under 
pressure facilitates the removal of the carbon dioxide and 
hydrogen sulphide from the resultant mixture to give 
hydrogen with controlled amounts of carbon monoxide and 


§ nitrogen. 


So far, the Lurgi process has found the biggest applica- 


' tion in the production of a gas suitable for distribution as 
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' coal and on bituminous coal. 
) media are oxygen and steam and, as the process operates 
) under pressure, the unit size may be large. 


» requires the exclusion of fine coal below } in. 


= steam decomposition. 


town gas, and it has operated successfully on both brown 
Here again, the gasification 


The calorific 
value of the gas produced is in the region of 400 to 420 
B.t.u. per cu.ft., and large-scale work up to the present time 
A disadvan- 
tage of the standard Lurgi process centres on the low degree 
of steam decomposition, which, in turn, is associated with 
the production of large quantities of liquor of sufficiently 
high oxygen absorption characteristics to constitute a diffi- 
cult effluent disposal problem. Additionally, the overall 
thermal efficiency of the process suffers because of the poor 
Development work by the Gas 
Council is pointing the way to operating the Lurgi gasifier 
at higher temperatures with ash removal in the form of 
slag, with much advantage to steam decomposition, the 
effluent problem and the overall thermal efficiency. 
Although the Lurgi process has been successfully used on a 
large scale, it would not by itself meet the suggested ideal 


) conditions for centralised gas manufacture, because of its 


low-calorific-value gas, and, so far, the process is at a 
disadvantage because of its inability to handle the full range 


= of small coal. 


Hydrogenation of Low-rank Coal 


There are several processes under development directed 
to use low-rank coal in all its sizes and to overcome the 
deficiencies of the processes noted above. The principal 
move in this direction is the Gas Council’s own develop- 
ment of the hydrogenation of low-rank coal under pressure 
to produce gas of calorific value and quality suitable for 
distribution. The process implies the production of 
hydrogen or of a gas rich in hydrogen for use as the hydro- 
genaiion medium, and any of the high-pressure processes 


referred to above may prove suitable for the production of 
hydrogen followed by the inter-action of this hydrogen with 
coa’. This work is being initiated by the Gas Council 
using oil as a raw material, with the proposed intention of 
transferring to the use of low-rank coal when suitable 
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experience has been gained. This work at the present time 
represents the gas industry’s major contribution to the 
gasification of low-rank coal, this contribution is likely 
successfully to meet the basic future requirements for gas 
production, for the following reasons: 

(1) The finished gas will be of low sulphur and carbon 
monoxide. (2) It will lend itself advantageously to large 
units. (3) The gas will be produced under pressure, which 
will be of value for long-distance transmission. 

Further work is under investigation on the conversion of 
hydrogen and carbon monoxide produced by the gasifica- 
tion of small coal into methane and higher hydrocarbons. 
This work follows on the Fischer-Tropsch process devel- 
oped in Germany before the second world war, and atten- 
tion has been directed to this process in post-war years, 
especially in America. The principal purpose behind this 
work is to find a means of converting indigenous low-rank 
coal into oil, and as such the circle of interest spreads to 
all oil-using industries. But the gas industry may have an 
additional interest, for in the production of oil permanent 
gases are produced as a by-product and these will be of 
interest to the industry if they can be made available at a 
competitive price. Judging by early work done on the 
synthesis of oil from hydrogen and carbon monoxide, the 
quality of oil will be particularly suited to gas manufacture, 
but the range of its application will depend on the extent to 
which it can be competitive with imported oil. 


Bewildering Array 


Although the history of oil gasification within the indus- 
try is of short term, the development in that term has been 
intense. The gas engineer today is confronted with an 
almost bewildering array of techniques, and, for some of 
these, members of this institution are responsible. The 
whole range of oil and oil products from hydrocarbon gases 
up to crude oil can be converted into gas of any calorific 
value from 300 B.t.u. per cu.ft. up to 1,000 B.t.u. per cu.ft. 
The various processes may be sub-divided into three groups: 

(a) Processes producing 300 B.t.u. per cu.ft. gas. (b) Pro- 
cesses producing 500 B.t.u. per cu.ft. gas. (c) Processes 
producing 1,000 B.t.u. per cu.ft. gas. 


(a) Production of 300 B.t.u. per cu.ft. Gas. The Shell 
gasification process—associated in this country with the 
Woodall-Duckham Construction Co., Ltd., and, on 
similar lines, the Texaco process—can convert a wide 
range of oil feedstocks by combination under pressure with 
steam and oxygen into a mixture of hydrogen and carbon 
monoxide. Operation under pressure facilitates the replace- 
ment of carbon monoxide by hydrogen by means of the 
shift reaction and materially lessens the cost of removing 
carbon dioxide and sulphuretted hydrogen in the final 
purification of the gas. These processes are particularly 
suited for producing a diluent gas in the form of hydrogen, 
free from sulphur, and with a controllable amount of carbon 
monoxide and nitrogen. The hydrogen may also be used for 
the hydrogenation of further feedstock. Plants are already 
in operation for the production of hydrogen and nitrogen 
mixtures for the synthetic-ammonia industries. The use of 
this process in the gas industry will be suited primarily to 
base-load operation because of the relatively high capital 
costs and because it is particularly suited for construction 
in large units. 

(bt Production of 500 B.t.u. per cu.ft. Gas. The catalytic 
gasification processes that have found application in the 
industry in the form of the ‘ Segas’ and ‘* Onia-Gegi’ pro- 
cesses, and to which reference has already been made, are 
suited for the production of gas of calorific values in the 
region of 500 B.t.u. per cu.ft. and interchangeable with 
traditional town gas. These processes are suited so far for 
relatively small-scale plants with an output of up to 4 mill. 
cu.ft. per generator per day. Operation is at low pressure, 
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but here again, if desired, the carbon monoxide may be 
converted by the shift reaction to hydrogen, but the process 
of removing the carbon dioxide formed in the process is 
more complex than when the process is carried out under 
pressure. It is not possible to get complete removal of 
organic sulphur in the gasification operation, for, although 
the major portion of the sulphur in the feedstock is con- 
verted either to sulphur dioxide or to  sulphuretted 
hydrogen, a proportion appears in the gas as organic 
sulphur. 

The sulphur content of the feedstock affects the form of 
catalytic gasification process or plant: Gasification catalysts 
generally are not immune to sulphur poisoning, and with 
sulphur in the feedstock the process must be cyclic to enable 
sulphur to be removed from the catalyst during the ‘ blow’ 
period. Where the sulphur content of the feedstock is less 
than .01%, the gasification process may be continuous with 
external heating of the catalyst. Capital costs of the con- 
tinuous type of plant per therm of gas produced are lower 
and there is no need for an expensive plant for removal of 
sulphuretted hydrogen. There is much of value to the gas 
engineer in the work now being undertaken in the oil and 


chemical industries on the removal of sulphur from oil 
fractions. 


(c) Production of Gas of High Calorific Value. Processes 
for the production of gas of high calorific value are 
based generally on thermal cracking, and the Hall process 
developed in America has found application in this country. 
The process is cyclic with alternate ‘ blow’ and ‘run,’ and 
gas up to 1,000 B.t.u. per cu.ft. can be produced. It is 
possible, too, to operate the catalytic gasification process 
to give a gas of a higher calorific value than 500 B.t.u. per 
cu.ft. In addition to all the above, process results of the 
work on oil hydrogenation now under development by the 
Gas Council will be eagerly awaited, for it is expected that 
the quality of gas from this process will be well up to the 
required standards. It is believed, too, that there can be 
much flexibility in the calorific value of the gas produced. 


Capital Costs Lower 


Mention has already been made of the possibilities of 
using refinery gas as a raw material, and it is sufficient to 
note here that all the processes applicable to oil feedstock 
may be used to transform refinery gas with the added 
advantage that capital costs are lower because of the higher 
thermal output per unit of plant. It is a simpler matter, 
too, to remove sulphur from refinery gas prior to trans- 
formation than it is to remove sulphur from oil feedstock. 
Refinery gas may be used without transformation for 
enriching lean gas. The total availability of refinery gas is 
limited, as in thermal content it represents only a small 
proportion of the refinery feedstock, and it will never pro- 
vide a large-scale basic raw material for the gas industry. 

The industry is on the threshold of adventures in the 
importation of gaseous hydrocarbons. Two possibilities 
present themselves: (a) Liquid methane. (b) Liquid 
propane/butane. The Gas Council is undertaking a large- 
scale trial on the importation of liquid methane, and the 
North Thames Gas Board is particularly associated with 
the technical affairs of this trial. The broad details of liquid 
methane importation have already been very well publi- 
cised, and many references exist to the conversion of a ship 
to carry liquid methane; this conversion is now under way. 
Reference has been made, too, to the installation that the 
North Thames Gas Board is putting down at Canvey Island 
to accept and to store 2,000 tons of the material. There is 
much interest in a project of this nature throughout the 
technical world, for each and every one of its facets is 
interesting. On the technical side, it opens up entirely new 
vistas to the engineer. He must now learn the technicalities 
of gas separation at low temperatures; he must make him- 
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self acquainted with the properties of materials at lo., tem. 
peratures and how to handle them in the boiling con ‘ition: 
he must learn of the qualities of materials for ins wal ¢ 
purposes, and then he must use that knowledge alon: with 7 

a degree of common-sense and courage to design tank; 
and vessels that may be subject to variations in tempers. : 
tures of some 250°F. in the downward direction anj 77 
remain mechanically stable under sea-going condition, 7 
To the fuel technologist, the vista opened up by the use of | 
a material that formerly went to waste is of major interes, 7 
There is little need to stress the interest that the owner = 
of natural gas will have in an overall project of this type, § 
but the immediate interest to the industry in this country § 
are: a 
(a) The solution of the technical problems of liq: iefac. | is 
tion, transportation, storage and evaporation; a 

(b) the overall economics of the project, for liquid | 4 
methane as a raw material for gas manufacture or for ga 7 
distribution must compete successfully now and in long. § 
term with other accepted raw materials and, especially, | 
indigenous fuels. 3 

If and when methane is finally landed successfully and 7 
economically in this country, it will prove an almost ideal 7 
raw material for gas manufacture or distribution. It is i 
essentially free from sulphur and may be used in any one 
of three ways :— “ 

(1) For enrichment of leaner gases to give a gas of 7 
acceptable calorific value. 

(2) For transformation into a leaner gas, and here any 
of the methods acceptable for oil or refinery gas could te 
used. 

(3) For distribution without any transformation or dilu- 7 
tion at all. 

Liquid propane/butane too, is a raw material of grea 
actual and potential value to the industry, and even now 
it is being transported under pressure by sea to supple. 
ment the fuel requirements of various countries, and 
developments in the oil industry in this country may pro 
vide even greater quantities of propane/butane than ar 7 
at present available. Although all the large-scale work 7 
so far on the transportation of propane/butane has been | 
on carriage under pressure in steel containers, the interes J 
in liquefaction has spread to propane/butane and there) 
are proposals afoot now for transportation in the liquid” 
form at low temperature. The temperature at which 
liquid propane/butane must be retained at atmospheric 7 
pressure is in the region of —30°F. compared with 7 
—260°F. for liquid methane, but, nevertheless, the prob- 5 
lems of transportation at sea are of the same type though 7 
not necessarily of the same order of magnitude. In other 
words, the layer of insulation may be thinner and materials 7 
problems less severe for propane/ butane. 
these and of higher specific gravity, transportation and 7 
storage costs will be lower than for liquid methane. O17 
the other hand, propane/butane cannot be distributed | 
without either transformation or admixture with a diluent 7 


gas. ‘ 


Comparison of Values i 


Supplies of propane/butane throughout the world are] 
high and it is estimated that the requirements of the gas 7 
industry in this country at the present time could be more 
than adequately covered by material from the Middle Eas © 
oilfields. It is useful to compare in broad terms the 7 


value of the two materials—propane/butane and liquid 7 


methane—as raw materials for gas manufacture, for the 
costs associated with their preparation for use are different. 
Storage costs for propane/butane are lower; transforma) 
tion costs are higher because a smaller proportion can bey 
used for cold enrichment, while the land transportation 
costs favour propane/butane because it can be pumped 
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as a liquid under pressure with a heavier thermal con- 
centration, and methane has to be pumped as a gas. Tak- 
ing all these factors into consideration, there is little 
difference between the values of the two materials, but, at 
the point of acceptance into this country, the value is likely 
slighily to favour liquid methane. The industry will watch 
with much interest the technical and economic develop- 
ment of all schemes for liquid gas importation, for the fuel 
industries as a whole will benefit from the introduction of 
new forms of energy. 

While the industry has already done much in provid- 
ing seasonal- and peak-load gas, the potentialities in this 
field are great, and it is of interest to look at possibilities 
of new developments. In comparing base-load costs 
with seasonal-load costs, there comes a point in the load 
factor curve at which capital and labour costs are of 
greater importance than raw material costs. The capital 
costs on a plant treating coal, whether it be a carbonisa- 
tion plant or a coal-gasification plant, will be higher than 
the capital costs on a plant of similar output treating 
oil, for, on the one hand we are dealing with a concen- 
trated liquid material that can be pumped containing some 
400 therms per ton, and, on the other hand, a solid material 
with its higher attendant costs of handling, which may 
contain less than 300 therms per ton with a content of inert 
material. Further, the sulphur problem with oil is less 
severe than with coal, and, indeed, with certain fractions 
of oil and oil products it is possible to store sulphur-free 
materials produced on a base-load programme, so that 
there is no necessity to spend either labour or capital on 
the expensive operation of sulphur removal at seasonal 
and peak times. 


Degree of Refinement 


All the oil-gasification processes have advantages over 
processes based on coal for seasonal and peak-load gas 
production, but suitability from the point of view of labour 
and capital increases with the degree of refinement of the 
oil or oil product. Thus, primary flash distillate free from 
sulphur can be used effectively as a feedstock in the 
simplest of oil-gasification processes in which part of the 
feedstock is burned with air to produce a gas that may be 
mixed to the extent of 25% with an average traditional 
town gas. A plant of this type operates at Southend. Two 
further and more elaborate processes have been developed, 
one in Belgium and the other in France, and controlled 
in this country by the Woodall-Duckham Construction 
Co., Ltd., and Humphreys & Glasgow, Ltd., respectively. 
Both these processes are based on continuous auto-caloric 
reforming over catalysts and produce a gas with a specific 
gravity in the region of .65 to .7, allowing an even higher 
proportion of gas in admixture with traditional town gas. 

When the oil product raw material is mainly in the 
gaseous phase, such as propane/butane, the possibilities 
are interesting. In the first place, a high thermal concen- 
tration can be stored as a readily available gas, for, in 
the liquid refrigerated state, as an example, an overground 
tank with a diameter of 70 ft. and an overall height of 
52 ft. only will carry the equivalent of 280 mill. cu.ft. of 
500 B.t.u. per cu.ft. gas. Propane/butane can be 
subjected to catalytic cracking in the Woodall-Duckham 
catalytic reforming plant and on plants developed by the 
French gas industry. Additionally, propane/butane can 
be admixed with air to give a gas of a calorific value of 
500 B.t.u. per cu.ft., and in this form can be admixed 
with normal town gas to the extent of about 12%. Finally, 
liquid methane provides a most useful form of peak-load 
gas, for it can be withdrawn from storage, vaporised at the 
required pressure and then admixed with air to give a gas 
of 500 B.t.u. per cu.ft., and this gas can be admixed 
to the extent of some 25% with traditional town gas and 
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still maintain proper combustion characteristics. Methane, 
too, may be subjected to any of the catalytic processes to 
allow of a higher admixture with traditional town gas, 
if need be. Here again, it is possible to store a high 
concentration of readily available gas in the liquid form, 
and, as an example, the tanks that the North Thames Gas 
Board is having constructed at Canvey Island, of 50 ft. 
internal diameter and 50 ft. high will carry the equivalent 
of 100 mill. cu.ft. of 500 B.t.u. per cu.ft. gas in each 
tank. 

While no process for the gasification of coal is yet 
available that will, by itself, completely meet all the sug- 
gested needs, present work on gasification shows much 
promise and it is probable that coal-gasification processes 
capable of producing gas of high calorific value for direct 
distribution will become available in the near future. 
Processes are already in operation that meet most require- 
ments, though not all. Processes based on the gasification 
of oil can give the required results, and further develop- 
ments are likely. We foresee, too, the possibility of the 
importation of liquid gases, which will widen the field of 
raw materials to the industry, and also provide us with the 
type of gas we require. There is the possibility of a com- 
bination of coal gasification, oil gasification and liquid 
gases, and it is of interest to look at possibilities. 

Accepting the possibilities of new methods of gas pro- 
duction from both coal and oil, it is of interest to examine 
the possibilities of siting new manufacturing plants. The 
biggest concentration of low-rank coal for gasification lies 
in the Midlands of England, while the largest concentra- 
tion of oil and oil products lies at the big ports. The 
production of oil products is sub-divided between the 
Thames area, where the oil-refining capacity amounts to 
16.7 mill tons of crude oil per annum, Fawley with 10.5 
mill. tons, the Manchester area with 7.2 mill. tons, Llan- 
darcy with 3 mill. tons, and Scotland with 3.5 mill. tons. 
The Thames area is suitable for importing liquid gases. 
The greatest concentration of gas usage in the country is 
in the London, Midlands and South Lancashire areas and 
if a straight line is drawn from London to Manchester, 
not only does it join up two important oil reception and 
processing areas, but it also passes through or in close 
proximity to the biggest low-rank coal-producing area in 
the country. Furthermore, in the belt of country within 
35 miles on either side of the line between London and 
Manchester, there is used over 70 %of the total gas pro- 
duced in Great Britain. This same belt embraces over 70% 
of the developed reserves of coal of ranks 800 and 900. 
The siting of new gas-manufacturing plants in this area 
would depend, from the technical and economic points of 
view on the industry’s ability to transport large quantities 
of gas over long distances and the relativity in costs 
between such transport and the transport of the raw 
materials—coal and oil. 


Minimum Unit Size 


Plants based on coal gasification and used essentially 
for base-load purposes could be very large: With the load 
requirements in the London-Manchester belt, the minimum 
unit size should, if possible, be in the region of 30 mill. 
cu.ft. per day, and plants with very large capacities could 
be built up on this unit size. Plants or installations of 
similar size with oil and oil products or liquid gas could 
be used for base-load supply. It is possible, too, to fore- 
see a combination of the use of coal gas and oil gas in 
one plant for base-load purposes, for some of the processes 
now successful in coal gasification, including the Lurgi 
and Rummel processes, make gas that would benefit by 
enrichment before distribution. We have to consider the 
interesting problem of whether it is right to transport the 
oil for manufacturing gas for enrichment purposes to the 
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pithead, or whether such enriching gas should be made at 
the sea terminal and transported underground. This prob- 
lem is somewhat complicated by the system of zoned 
prices for oil, but, even with this, underground transmission 
is competitive if the quantity of gas required is in the 
region of 24 mill. cu.ft. per day, or more. The trans- 
mission costs of raw oil underground would be even less 
because of the higher thermal concentration. It is not 
possible, however, economically to pipe-line high-viscosity 
oils, and this may put an undesirable limitation on the 
choice of raw material. 


The choice of coal, oil or liquid gas as a raw material 
for base-load gas production should depend in long-term 
on the service, including price and quality of product, that 
each material can offer to the consumer, but it must be to 
the benefit of fuel supply in the country that the gas 
industry should be in a position to make the most efficient 
use of all raw materials. The strong case for the use of 
oil or of oil products for seasonal- and peak-load require- 
ments is likely to continue. The main from London to 
Manchester can be envisaged as a 30 in. main, which 
would economically carry up to 600 mill. cu.ft. of gas per 
day in one direction, and if the production situation were 
such that gas could be manufactured efficiently at the 
centre and at the two terminals of the main, the overall 
quantity of gas that the main would serve would be much 
higher, for then the main would be handling only marginal 
quantities when related to the manufacturing capacity at 
three points and would cater for a considerable increase 
in gas requirement in the London-Manchester belt over 
that experienced at the present time. 


It is not within the scope of this address to deal with 
the means by which a London-Manchester main could 
form part of any national grid, but, quite clearly, there 


INOPERATIVE 


Skilled hands are soon out of action 
when dermatitis strikes. But der- 
matitis can be avoided—simply—by 
using Rozalex. For over 25 years 
Rozalex have specialised in barrier 
creams forindustry. They have 
found the answer to most industrial 
skin irritants. Their full technical 
resources and experience are at your 
disposal on request to Rozalex Ltd., 
10 Norfolk Street, Manchester 2. 


itey 4 YB > ¢ 


BARRIER CREAMS 


R85H 


COMPRESSORS 
& EXHAUSTERS 


See our Advertisement Next Week. 


FOR AIR 
AND GAS. 


REAVELL « co. tro. IPSWICH. 


ELEVATORS, CONVEYORS 
AND ACCESSORIES 


MALLEABLE IRON 
AND STEEL CHAINS 
FOR ALL DUTIES 


|} 3 fm CHAINBELT CO. LTD - DERBY - ENGLAND 


aan 


VA 


May 14, 1%: 


would be possibilities of connections either for the purp s 
of drawing supplies from the main or of feeding 
into it. The London-Manchester main together v 
central and terminal gas manufacture would fit in suita 
with our present methods of gas manufacture and disiri 
bution, but it presupposes in the first place that th 
would be means for a full interchange of gas between cv 
tiguous area gas boards within the belt. Quite apart fr: 
the benefit that would derive from cheaper gas from la 
centrally or terminally situated installations, benefits wou 
arise from load diversity within the belt with, in long-term, 
saving in capital investment. The present programme of 
closing down less-efficient and less-economic production 
units could be accelerated, and, while there is nothing 
foreign in the conception of centralised gas manufacture 
to the continuation of existing coal-carbonisation plants, 
such continuation would necessarily depend on the ability 
of the carbonisation process to produce gas competitively. 
Coke oven gas produced and available within the territory 
served by the belt could be assimilated with due regard to 
new standards of gas quality and price, which centralised 
gas manufacture would bring. 

In the few short years since nationalisation, the industry 
has moved a long way, and members of the Institution of 
Gas Engineers have played their part in assisting the 
industry towards greater achievement. Never in the his- 
tory of fuel supply has there been so much change as this 
country has experienced during the past ten years, but it 
may be that the pattern of fuel supply in the future is 
becoming clearer, and this pattern holds the promise of 
greater opportunity for the gas industry. The skill of the 
professional man in the industry has never been in doubt, 
and the potentialities before him are great. Members of 
the Institution of Gas Engineers are ready to play their 
part in new developments. 
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